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REPO OF THE SHhCRE TARY 


OF THE 


STATE BOARD OF AGRICULTURE 


AGRICULTURAL COLLEGE, ) 
July 1, 1901, j 


To HoNoRABLE AARON T. BLIss, 
Governor of the State of Michigan : 

Str—I have the honor to submit to you herewith, as required by statute, 
the accompanying report for the fiscal year ending June 30, 1901, with 
supplementary papers. 

Very respectfully, 
ARTHUR C. BIRD, 


Secretary of the State Board of Agriculture. 


STATE BOARD OF AGRICULTURE. 


Term expires. 


THOMAS F. MARSTON, Bay City, - 1903 
PRESIDENT OF THE Boarp. 

EDWARD P. ALLEN, Ypsilanti, - - - - - - 1903 
HOLLISTER F. MARSH, Allegan, - - - - 1905 
L. WHITNEY WATKINS, Manchester, - - - - - 1905 
FRANKLIN WELLS, Constantine, - = - - : : 1907 
CHAS. J. MONROH, South Haven, - - - - - 1907 
AARON T. BLISS, GOVERNOR OF THE saan: - - - Lae op 

- Bx - Officio. 


JONATHAN L. SNYDER, Pres. oF COLLEGE, - : j 


A. C. BIRD, AGRICULTURAL COLLEGE, SECRETARY. 
B. F. DAVIS, Lansrnc, TREASURER. 


ing Committees. 
FINANCE, - 


FarM MANAGEMENT, 


Borany AND HORTICULTURE, 
BUILDINGS AND PROPERTY, 


EMPLOYES, - 


FARMERS’ INSTITUTES, 
MecHaNIcAL DEPARTMENT, 
MILITARY AND ATHLETICS, 
COLLEGE LAND GRANT, 

STATE WEATHER SERVICE, 
EXPERIMENT STATION, 


LIBRARY, - 


WOMEN’S DEPARTMENT, 
CHEMICAL AND OTHER ACADEMIC ) 
NOT OTHERWISE ( Franklin Wells, E. P. Allen. 


DEPARTMENTS 


PROVIDED FOR, 


STANDING 


COMMITTEES. 
The President of the Board is ea-officio a member of each of the Stand- 


H. F. Marsh, C. J. Monroe. 


Franklin Wells, L. W. Watkins. 


J. Monroe, L. W. Watkins. 
. EF. Marsh, Franklin Wells. 


LG 


Snyder. 

P. Allen, C. J. Monroe. 

F. Marsh, C. J. Monroe. 
W. Watkins, H. F. Marsh. 
P. Allen, Franklin Wells. 
J. Monroe, H. F. Marsh. 
W. Watkins, C. J. Monroe. 
Franklin Wells, E. P. Allen. 
E. P. Allen, C. J. Monroe. 


Shou Ran:-8 


W. Watkins, H. F. Marsh, M ae oP 


STATE AGRICULTURAL COLLEGE, 
(Under control of the State Board of, Agriculture.) 


FACULTY AND OTHER OFFICERS. 


JONATHAN L. SNYDER, A. M., Ph. D., President; *>° Feb. 25, ’96. 

Ropert C. Kepzir, M. A., M. D., D. Se., LL. D., Professor of Chemistry 
and Curator of the Chemical Laboratory; *”° Feb. 25, 763. 

Wo. J. Beat, A. M., M. S., Ph. D., Professor of Botany and Forestry and 
Curator of the Botanical Museum; * ” July 9, ’70; ° Feb. 
B24 7a : 

Levi R. Tart, M. S., Professor of Horticulture and Landscape Gardening, 
and Superintendent of the Horticultural Department; * ° ° 
Bap. 1-288. 

Howarp Epwarps, M. A., LL. D., Professor of English Literature and 
Modern Languages: *”* Aug. 25, ’90. 

Herman K. Vepper, C. E., Professor of Mathematics and Civil Engineer- 
ings ** Sept. 15; 794. 

CLINTON D. Smiru, M. S., Dean of Short Courses, College Extension Lee- 
turer, and Superintendent of Institutes; *” Sept. 1, 793; ° July 
2,299. ' 

Cuas. L. Wei, 8. B., Professor of Mechanical Engineering and Director 
of the Mechanical Department; *” * Sept. 1, 793. 

Water B. Barrows, 8S. B., Professor of Zoology and Physiology, and 
Curator of the General Museum; *”° Feb, 15, 794. 

GrORGE A. WATERMAN, B. S., M. D. C., Professor of Veterinary Seience; 
abe SONG 1) 9G. 

Maup Rytanp Kewier, A. M., Dean of the Women’s Department; *”° 
Sept. 1, 798. 

ARTHUR C. Birp, B. 8., M. Ag., Secretary; *° Feb. 22, ’99. 

Herpert W. Mumrorp, B. S., Professor of Agriculture and Superintend- 
ent of Farm; * Sept., ’95; » Dec. 1, ’96; * July 1, 799. 

Masor CHarLes A. Vernou, U.S. A., Professor of Military Science and 
Tactics; * > ° Oct. 6, ’00. 


FACULTY AND OTHER OFFICERS ¢ 


Frank 8. Kepzig, M. 8., Adjunct Professor of ‘Chemistry ; . Sepik to. 
780; ° Jan. 1, ’91. 

WiuuraM 8. Hontpswortn, B. 8., Assistant Professor of Drawing; * Feb. 
22, 781; © Augy 22, ’87: * Jan. 1, 790. 

Wicpeur O. Heprick, M. 8., Assistant Professor of History and Political 
Economy; *” Aug. 24, 791; ° Sept. 1, ’93. 

WARREN Bascock, B. 8., Assistant Professor of Mathematics; *» June 30, 
791;-° Sept. 1, 793. 

CHARLES F. WHEELER, B. 8., Assistant Professor of Botany; * » Mar. 1, 
790; ¢ Jan. 1, 796. 

GEORGIANA Brunt, Ph. M., Assistant Professor of English and Modern 
Languages; *”° Sept. 1, 798. 

Unysses P. Heprickx, M. 8., Assistant Professor of Horticulture; * ° ° 

eepec t, 99: 

JOSEPH A. JEFFERY, B. 8. Agr., Assistant Professor of Agriculture; * ” ° 
Sept. 1, 799. 

Martin D. Atkins, A. B., Assistant Professor of Physics and Electrical 
Engineering; *”° Sept. 1, ’99. 

CHARLES E,. MarsHay, Ph. B., Assistant Professor of Bacteriology and 
Hygiene; *’*° Sept. 1, ’00. 

Huco Diemer, M. E., Assistant Professor of Mechanical Engineering; * °° 
Sept. 1, ’00. 

CHARLES O. BemIEs, Director of Physical Culture; *"° Sept. 1, 99. 

Mrs. Linpa E. Lanpon, Librarian; *”* Aug. 24, 91. 

Burton O. LonGyear, Instructor in Botany; *"* Feb. 15, 794. 

Rurus H. Pettit, B. 8. Agr., Instructor in Zoology; * ° Feb. 1, 797. 

Mrs. Maup A. MarsHatt, Instructor in Music; *” * Sept. 1, ’97. 

Mrs. JENNIE L. K. Hanser, Instructor in Sewing; *”*° Sept. 1, ’97. 

*WILLIAM O. Beat, B.8., M. A., Instructor in Mathematics; * » © Sept. 
Sal ye 

Carri£ L. Hout, Instructor in Drawing; *"*° Sept. 1, ’98. 

CHAacE Newman, Instructor in Mechanical Drawing and Assistant in 
Woodwork; *”*° Sept. 1, 97. 

Joun J. Fercuson, B 8. Agr., Instructor in Dairying; *"° Sept. 1, ’99. 

BELLE C. Crowe, Instructor in Domestic Science; * * Oct. 1, 799. 

E. Sytvester Kine, Instructor-in English; Jan. 1, ’00. 

ALBERT H. Taytor, Instructor in Physies; *" ° Sept. 1, ’00. 

HERMAN W. Reyno tps, B.S. in M. E., Instructor in Mechanical | 
mes?" Sept. 1. 700. 

Leste L. Locke, M. A., Instructor in Mathematics; *”* Sept. 1, ’00. 


* Resigned Jan. 1, ’00. 
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ALFRED H. Parrot, M. A., Instructor in Mathematics; *” * Sept. 1, ’00. 

BertHa M. WELLMAN, B. 8., B. Pd., Instructor in English; * » © Sept. 
Lot: 

WILLIAM T. SHaw, B. Agr., B. 8., Instructor in Zoology; *"* Sept. 1, 700. 

S. Frep Epwarps, B. 8., Instructor in Bacteriology; *" * Sept. 1, 700. 

JOHN Micuaets, B. 8. Agr., Instructor in Dairying; *"* Sept. 1, ’00. 

CarriE A, Lyrorp, B. L., Instructor in Domestic Science; *» * Sept. 1, 700. 

SaRAH S. B. Avery, Instructor in Gymnastics; *” ° Sept. 1, 700. 

Victor E. Brown, B. L., Instructor in English; * » * Sept. 1, 700. 

THomas GuNnson, Instructor in Floriculture and Foreman of Greenhouse; 
©) Apri ds" 91>-2\ Mare 01s 

FRED C. KENNEY, Cashier; *> Sept. 18, 795; ° Oct. 1, ’97. 

W. R. Braprorp, Foreman of the Wood Shop; *** Nov. 1, 797. 

W.S. Leonarp, Foreman of the Machine Shop; * °° Sept. 1, 796. 

E. C. Baker, Foreman of the Foundry; *** Nov. 1, ’97. 

EK. R. Buarr, Foreman of Farm; *”° Sept. 1, ’99. 

B. A. Faunce, Clerk to President; *»* Sept. 1, ’99. 

Ciara A. H1tnmaAn, Bookkeeper; *”* May 1, ’99. 

L. F. NEWELL, Engineer; *’* Jan. 1, ’98. 


a First appointment. 
b Present appointment. 
c Present title. 


AGRICULTURAL EXPERIMENT STATION 


OF THE 


MICHIGAN AGRICULT URAL COLLEGE. 
(Under the control of the State Board of Agriculture.) 


STATION COUNCIL. 


Cuinton D. SmitH, M. S., - Director. | CHAS. E. MARSHALL, Ph. B., - 
J. D. Towar, B.S., - Agriculturist. | Bacteriologist and Hygienist. 
iene tary... M.S. = Horticulturist. | A.C. Birp, B.8., M. Ag., Sec. and Treas. 
hon TC: Kmpzin, M. A., M.D:., D. Sc., | J. lo SNYDER; M. A., Ph. D:, Pres.; 

ns. D., - - Chemist. | Ex-oficio Member. 


ADVISORY AND ASSISTANT STAFF. 


H. W. Mumrorp, B. &., - . 1etoel Bld BAO Oy 1 B35, pele nee - - - 
Experimenter in Live Stock. Consulting Entomologist. 
M.L. Dean, - Assist. in Horticulture. | 8. H. Futton, B.S., In charge of South 
Lh. H. VAN WoRMER, B.S., - - =a eee| Haven Sub-Station. 
Assistant in Chemistry. | Mrs. L. E. LAnpon, - - Librarian. 

GEO. A. WATERMAN, V.S., M. D. C. S. FRED Epwarps, B.S&., - - 

Consulting Veterinarian. Assist. in Bacteriology and Hygiene. 
Cuas. F. WHEELER, B. S, - - Leo M. GEISMER, Chatham, in charge of 
Consulting Botanist. Upper Peninsula Experiment Station. 


SUB-STATIONS. 
Grayling, Crawford county, 80 acres deeded. 
South Haven, Van Buren county, 10 acres rented; 5 acres deeded; Local Agent, S. 
H. Fulton, B.S. 
Chatham, Alger county, 160 acres deeded; Local Agent, Leo M. Geismer. 


STATE WEATHER SERVICE. 


(Under the control of the State Board of Agriculture.) 


OFFICERS OF THE SERVICE. 


DIRECTOR, - - = : C, F. Schneider, U. 8. Weather Service, Lansing. 


STANDING COMMITTEE IN CHARGE. 


Hon. CHARLES J. MONROE, : - aay ts - - = South Haven. 
Hon. HOLLISTER F. Marsu, - - - - - - - - - Allegan. 
} 
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ACCOUNTS OF THE STATE AGRICULTURAL COLLEGE. 


FOR THE YEAR ENDING JUNE 30, 1901. 


SECRETARY’S FINANCIAL REPORT. 


Dr. 
Ee aL Nee LOLCURE ON LIST caro). telciiaie seine lace crores iors ate cotateue clavavenn Morale ein Mote omar ote $2,680 90 
July 1, 1900. To cash on deposit, college treasurer..................0..0e0 cues 11,261 53 
June 30,1901. To special appropriation receipts: 
rom: Soate TTEASULED).co.< sige. welea ee eceem eh $77,500 00 
From United States Treasurer................. 15,000 00 
MTODU ANS tit GIO Ws. re ee are sae eioersss aici sockeye ee enolate 5,370 26 


June 30,1901. By special appropriation disbursements........................ 
June 30,1901. To current account receipts: 


97,870 26 


Cr. 


$105,431 78 


Krom State Treasurers jo. oiee.aseees caicsemee bees $66,000 00 
From United States Treasurer................. 25,000 OU 
TOM MINSTONT ION tse oe ieise th ae ale aie ae 33,885 53 
June 30,1901. By current account disbursements ..............0...0002e0e eee 130,188 90 
June 30,1901. By cash on deposit, college treasurer 1,029 89 
PUNE MSU en eis y, CASH ON DANG 2's 5555.2 wcisinis« visceis Sve sibevele mater elntot me ieistnteheierele aera eaten 47 65 
$236,698 22 $236,698 22 
TABLE No. 1.—Tabular exhibit of secretary's report. 
Balance sheet, Transactions July 1, 1900, Balance sheet, 
June 30, 1900. to June 30, 1901. June 30, 1901, 
Name of account. | - - 
Dr. Cr: IWant Cr Dr. Cr. 
TEA ne ie ae $2 568090") 30 sero waidnn $2 00S 20i | <5 oe neon S47 BB lise deen mi: 
College treasurer*... ........ 1D 261 BS) ..c we Setsiaistes UEP As UNE ber scene bat 1 029°89 7 sce esas 
Special appropriation........]........... | $8,555 94 97,870 26 | $105,431 78 |.........++. $461 39 
RSPR OrAIPCUELEING: .\cie:s1cmrcite: seis | waite-aieraat aap | 5,386 49 124,885 53 1306188 90) 5. eer eels 616 15 
ee | een —- 
BPON GS steed sales ciaitss ole! apaxcialecconetene $13,942 43 | $15,942 45 $235,620 68 $235,620 68 $1,077 54 $1,077 54 


* Treasurer’s statement is greater July 1, 1900, by $9,288.14 warrants outstanding and June 30, 1901, 


by $4,615.10 less credits by remittance in transit of $1,913.23 and interest not credited $14.62. 


TREASURER’S ACCOUNT. 


Dr. 
BALNCOTOM WANG hl yl, TOs; pola carers aleyin aaisisy ecoelaepiabeieie cists iat athe eee $20,549 67 
Receipts from State Treasurer and secretary.........2. 2 scsscesercccccesnsave 223,059 03 
Interest on deposits, 11 months at 2} per cent 398 49 
Warrants paid! July 151900, to. June 30;.1901 1. -.!52. ss ncwnccm oie anceps severe act 


balance-on nana June s0; 1901. >. aces cheers ase eves ad eles tion wees cepa ee 


$244,007 19 


Cz 


$240,260 81 
3,746 38 


$244,007 19 
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TABLE NO. 3.—Current account July 1, 1900, to June 30, 1901. 


= —$ $$$ $$ 


Dr. 
On account of— To disburse- 
ments. 
S. Treasurer, twelfth annual payment under act of congress of August 
“ REND soy xc ur witraseiutoep nie\a's, wie wis icie n/gie Mungeia’a\ Scare n ply Aig/sthigh nels Saye Mdicth (win olen el / Sr iolnrs nisi s Meet ete 2 ol mie ta  eE TEE 
State Treasurer interest on proceeds of sales of U.S. land grant.............)sceeeeeeeeeees 
PSMAMNEOS QUAM cau n'a uivicic sive sls. c wols ciate siethia wm Fintelel shee mareeois aleve cle m wie talaiain a aera alebiicra eatevnes $50,384 76 
BSR RIN CRG T IGE GU OIL Ges csi, cinco: 0\tarals wietats Stele) be'wceroisie wesw loid ciate Ni a\a/aieiesela Whata’stitetete nat am fe le atk 13,513 21 
PPOTMICUIGUTA! CEPATEMONE sé 4:5 5c0,.'ai5istnisa's ns ie eels ste olgs sales viem sales viet men Saeens 5,139 99 
PRUGHAT ICAL CE PALGIMIGM bas «.csaie.nlsisic.c.<ie slsyniuin' asiniele shely Wslelsiavn ashecletsle Wielsiniewiass wareeeren 6,164 89 
Heating department. ...........s.ce cece eceneescceneecescsanerenceseneesonsscens 13,023 28 
Cleaning department............-...-c cece eee ee cere e eee tere nese eeenen en enes 1,474 37 
RE OCICAE NEN S GCE PATEMON Goce.» vies 1< clelsie's oc clelaris clei cinicsfainie/esoltis Cue sivisie Vopipneia 2,895 36 
OES GPE CC GES BEE DRDO re ca ONDE ct once SOA tDOL Ana Te arecmonme aps a 1,026 25 
Ady ertising iso tciat eave hro/nis bin kintubce slp viata cYele tate ova tina Mele erste hates ara steietectisreoeiart ae tang Crate 2,342 34 
RE TRG RRO COLO Wawra cieis ania telage oie pietelais ere siesiain'd leiateye!siarare atels/a)atstorete Msaien erristcle et la wate 796 23 
SDSL Ct Beas SP aeenoAeagradhcapdcoseno Ses Gun do dnen ace noaag emo con ange ae oc 2,169 19 
MCHMEMMCKOOPALEMENES. oc ny de osisicinsleisle Woes wig nisin elaine ole sletopRroletaerciersi de elcislaenereisietee 11,526 58 
MSCRNUEE ONAL) KOCH ONIN ore ate, a.-1s 201m vio wn inns Clo\ni= afsloia ose'ate\s\s n'=ie 9) sire(aratei dio) o'are # mm wxCe sed nina 15,609 13 
PULTE NAN COUB Ss cinsieisias clave sisis nacalartinieleisle Abin e/clsfoterhecierslete Utelele c.siniaicale eeu eete malts 4,123 32 
$130,188 90 
Balance at: beginning of period uly, 15 1900 are ek nays oo asm sien sieyelm'n ole oe) al) neg ts OL eee 
Balance at close of period June 30, OU hohner Rc hc, eae ee aon ae | 83 12 


$130,272 02 


Cr. 
By receipts. 


ge es 
=m cn —] 
72 (ae 


o-~) 


$124,885 53 
5,386 49 


$130,272 02 


TABLE No. 4.—Experiment station account, July 1, 


On account of— 


Balance trom IAs HECAL VAT, a ULY dnl QUOsn cacciojusletedefelalus'e'elslesiels vio (aiein,s einer wie eile 
MUMS pe LCASULED LOM TISCAL VOR ss costae a cine sieseineicienielsiecs si 5 /s/4.0 wil ale meee ieee 
METtIIZET LICENSE LOGS. «6:zi5.0501e%eya:e1c a dre 0 /ae ee 0.0 Base aicleinie alslainieve s wis sieve pibare nie Mae Te ae Iese 
SEU GCN 0 ER Benn eR otc agROOGnnT UC OriL eH Ta aancmnicnsnbitcn id Ho tsiob hat 
RAEN CLE AY GA ONNG 3.01 <,s5 in v= avs, otss >< Sroaier- (a clos vrata ore aiaie. anime eicgaiare hininiotataterey bene ol iat areal 


MORTSUIT GH AEDALCIN ON Go aos. o:5\ 6:4 a,c,aisiers'ntaseiai0is « neleretlehe wispaieis pls ni piettiadnrstorTats ene meee rainy 
SrA CAN GO PAT UM GU Uc. sc-c)eisscVs1 o\eco mnie vaca a/s ctniete vgs, ofa selotmsatass, vine oe AR MEE Reaae alice 
FAtLOMOLO CI Cal GE PALGMeM beast = nao cterarere als « aioncle!sterwisinlolole tees iatiterelae elise are elasoin' 6 
Building 
Ii i 75 SSR AMC OCCUR ACE HEAL TOOE ae 

RITA GAIGY oo ois daa. cjnidvelcrerarneyacine Baw erdetoes cog MOREA Aem car oR OEE ase hG 


Secretary’s office 
POMC ERA VOLE SUUP) GA GION 57057 0.0%2 once wioie eels a eee peiei aaa) saya ooneie etait ei eles: vice ofa. o/e}6)> pias 
Apiar 
Bacteriological 
Balance on hand June 30, 1901, close of fiscal year............00s eee ee ees eeees 


Dr. 
To disburse- 
ments, 


a 


Se ee 


$9,108 O1 
3,709 77 
481 58 


507 29 
53 31 
17 73 
93. 50 
177 68 
1,706 71 


428 17 
1,514 50 
3 55 
981 31 
616 15 


$19,459 26 


1900, to June 30, 1901. 


Cr. 


To receipts. 


$487 44 
15,000 00 
1,960 00 


1,516 07 


17 23 


86 
384 34 


93 32 


$19,459 26 
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TABLE No. 5.—Regular employes and salaries. 


13 


e 
Classification. 
Officers. peat : Other sources. 
nee © | Experim’t 
Current. | station. 
Rt | | : 
PR SPESRIUES IVER MD corer craic stare) Ore oe eae s wiaveseine ele bh aiplsiy ove CR ePALU UD" CUD) (DSc andosocesl lagnoronaened Dwelling. 
Professur Bie MOMISULY) anya as cis nics rere steiner cl | 2,000 00 1,700 00 SON OO) | roi croxerecetie> | v6 
(OSE WA Joucanac andnuboatb ontsoses 1,800 00 IPARONOR OOM texatetateraitexevatetc} insta, ciaieraicecete te On 
= fOUHOTeCUNGUTES. A ane cn sheeee ess 1,800 00 400 00 SL AO ON OND ocs:nrshelsroistesaiers ub 
x “ORES ab Bacpebeco soaceriuonyJaS 2,000 00 POON OOM lisraiarareterscieve(orel| stots chats taceretets | cssiasotetobel ReneS 
Ue co MATHEMALICS ss oe aa.te chases aes ers 1,800 00 MBS OO OOD | Ssrercctterct oot no tiere ie eee | Dwelling 
College extension lecturer, director of ex- : 
periment BEAWOM cas asa2taieneccn scenes en 2,000 00 400 00 1,000 00 $600 00 | ai 
Professor of mechanical engineering........ 1,800 00 IUD Ue lpaiecucenudd jueeeodgenr as me 
“OWA LOPS /disrnO a UaON Oe at BOR TOTO su 1,800 00 WD WD Sedocoseaeuollonoesapaadac co 
ee ae veterinary SCIONGCE: scccos fee sees 1,500 00 1,200 00 SOO OON|Gaereteme terete fesigotesactwe 
Dean of women’s department..............-- 1,100 00 TPE OO ROOM ices etsrcearstororote,| seeeereteree teyeroees | Rooms. 
BRC CLE GAL Yin ereyede oleic l-isais wots oye )= af olaicle » m\siaivinie/6/bv = sia/0is (= 1,800 00 300 00 500 00 1,000 00 | Dwelling 
Professor of agriculture we cle oe cents eee marees 2,000 00 1,800 00 ZOO" OO! | a's s Gin care craxel | ote escrenomierate 
= ** military science ................ 576 00 HIG 00! |. sent one laepacoumertn | steiai nis’ shefaleieele 
Adjunct professor of chemistry.............. 1,800 00 VAUD UD poo gsanccoue lanaeaaeacnos Wratoee asics 
Assistant professor Gene: iemise osteo snes 1,250 00 U5) We ligonecononoon||bascoonsoaDe | Rooms 
his.and pol. economy.. 1,000 00 TATU IO ecconceecnnl Isscacorncane ot 
‘ “ mathematics............ 1,000 00 TUSTIN fal sco coo ee cooe eee a nk Notes | 66 
oe e JOKE TN Po onsoadsooosooeon 1,000 00 500 00 DOOIOD!,|PXehioeetete| we 
ee ss JOAN Rc sagisnaoseeonso0T 1,050 00 DR QDOLQON ein crereteteiv:aieic'o/l!s'o’n'n oleate misters’ |e ete tetera 
es de HOrbiGulbUres 5.27.56. 1,500 00 DE DOOHOOE Nea nrevarera corset evel acats te foacrereieeiove Rooms 
6s “ ATTICUITUTO sos olkweeeen 1,400 00 E4008 OO || Sisco; <:c:01a:s/ietarel| s/ateica siesers orale le erate mete eee 
“s “ Hh Galea 6; seeks. 1,450 00 gee: Ul Re enceanodee iBadonccances) Rooms 
i Pe DACLEMOIOPY.- oceans - 1,400 00 400 00 HEUUNO WU) boon ce sonadg) Sopcnds ace 
sé & mechanical engineering| 1,200 00 Ue UU oenoonaoccd| meso croumArn||\aonbodoon- 2 
Director physical culture..................... 1,000 00 TOOOL OD el Recs sree tal oeneeen eee Rooms 
CU TOD ETS cdaogoch soseenciccapomarnsusioondaer 725 00 605 00 AZOROON |e rocrctereseiele 43 
Instructor i in botany 600 00 G00 00 |... eee cape cece ee en ene |scrcssecncee 
mechanical engineering 800 00 SOON OO ere rarn sreserarecererel eye yey otefeles cjotele! fetateter term ere eee 
& “zoology 1,000 00 500 00 BUNALY | Sw aos acces Dwelling 
“cc “ music 600 00 GOOKOO? Wik seccrtelererctese'el lo cotrerotovierran aren eee 
“ “ sewing 700 00 NU Oarmoccmencta| onp pac ence Rooms 
3 ‘“* mathematics 500 00 BOO: ODT dic Sisrereras stron | lc See See erent 
‘“ “ ‘“ 500 00 BOO! OD! I ircciarerararsvcrsye: ots |/erons'eralste, ereretese! {teachers nea 
“s SORES WAT Orc hic cent eee ee 500 00 BOO! OO! 5 ireccyale ticsesovele'| fein cintere in /ajcee oe] eh oter tema 
“ ‘© mechanical drawing.......... 600 00 GOOTODU eerie ance blen ete ees Pemocnce, Lor 
66 ‘© animal husbandry.............. 800 00 RUM Reecueace aad Sorece Gonccs | Room 
he © GOMeEStIC SCIENCES... 1c onesie 800 00 SODK OO! lester teshelelateie layerejeyvarete¥atatate AS 
a oan) duit FE een Bam Oaine OGUnA SOOO SIOee 750 00 fed) IN) AaGceonacone |Bppcemporeednossco sce Scr 
eb et Oe IAEA ROC or choice 500 00 DOO OOM | \ctelotaiatetstatetvars IGtaerccertadioer occa stn. 
Bs * physical cultures. 0 sacissee ss 300 00 SUUUD) |lacioooe geod leehcctiaetsnas Room 
i! MSI COOKOLYs oneig sicsicle a crite tele miete 300 00 SUDAN Goahinan -Snicu aeeseodccdor te 
es 2 GR Vin oR eiracosun agnouepanpace 500 00 HUI OR SSE SeopeuDe) leEstornone oc ul 
Aa PADD SIGH cretuslosars ahs aya) wints alu oisiny lo ohe 500 00 BOOK ODE Warete,areretsrcteteterel [faicrere iste ateremrens Je veeceereees 
4 SP DACEOMIOIOL Vicwa «/avaeicle cep se ccir'e re 200 00 ZOO OD: | cactscroeicterelrell serrate erates Was aaicoe a 
MOFEMAD (PTEONNOUSC Ss sinc. oars oes een sti es 1,000 00 MAUD eegesenogonallosaksedacos Dwelling 
Ee WISEHING BMOP ne soins odecie ase elec 900 00 CUI Nal eootesocns) BeMreporescs locecanscise- 
“ WOOUBDOD te serndcbiciersiesoosccaceee 600 00 GODS OD xteracrmatorwc sicko sranciecrener: We poeecccocs 
ee OAV iy ns lee sidoivis,s aise h crease mere 600 00 GOORGO) [neem racioctial o ctciee canine ees Sa 
MRS MURO De taietnabaraiaetsioteinyeio ii releiinc wjererele peal ele ole meee 1,000 00 800 00 ZOD OO! |'st=;siojejatetn'ste rnin | poictetesetaterareneinee 
HOreman COMPS FAV «ci. 2 css e cee ccss None 500 00 BODF ODI | Wontar treleins © lnc ctorescnreleietale Dwelling 
RIEST NTO; PLOSLOON base e fe o\e0.01<:0% 0-c1e-swre've/neeee late 600 00 GOQTO0G eect eeciice | niapees oases atexa ie eee eee 
ERESSETLG OD ny isp Ane sle Sean ia ele aac heincieiie stele TOU 00 UT CSS Sorceaciocic to) Goragocs OA Dwelling 
POUR COPCL a cicee vince itera nein tes © srsin.c  eeicaicene 600 00 500 00 100.00) ci< 3s s\oste tell eae eee 
SSEAICUO | BOCLOGALY «.- s.cicidiney taittiec cois'r'e nies nee ce 420 00 320 00 LOOKOOD irremt trea na Ipabesrnatos: 
“ ** mechanical department............. 420 00 EDA UP [ic ceo mete bidet peice oc ase lesmetage Mc 
PRBS IS CARL LATO OMEL stniusisie’e cieslue slea)e siete «)s'e/ni+16'e/s 700 00 106 00 600 00 |........---.].---- +e eens 
ae ETECNNOURC. s 3-06 casiee reins ste ecw 384 00 5a IBGE Ca hol SLeiencoram un Sear iyacur sr 
ACT OTUUUEIVE Role, PG BOORDD SoC URS Sona aReee DS DOONOOM isin torsrsiatsls sien MS DOOVOO oie, cieiclevcinn © |e essisceniereane 
Assistant in chemistry..............200seecee. BOOKOOR Tenn ncnvin se B00) O01). sh wrenaicie aieinll Carn emrtrmenrae 
Stenographer to director experiment station) A201 OU recta accent 210 00 QO OOHeanr a ctoseeara 
UN SEUG INV eU GC EIIILENN ois wie e»1210 cis (n.0 0 istere/eivicleie'nsols abd 420 00 DOOD | ercraccaretersterace' he nisin ims aie rere eR ieee eee 
MISA G ADIATIAN Go uiecscrsaece sence osureese 300 00 BOD 00) [eee cere ecw ee liens cone sewe| meses cele nse 
MeREARI Sere a ina Meee N's aistal cereale eben oc oy $62,965 00 | $52,125 00 | $9,030 00 | $1,810 00 |...........5 
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+TABLE No. 6.—Detailed statement of Legislative 
a | | 
Object. | Total. 1899. 1897. 1895. 1893. 
| 
—= _~ —— ———————————— — = ee 
f Q 
So eric! 
Seelass| SF 5 Boe 
Cabagss |) FS é See 
oo ape se AEE a gS 
BREESRE | §5 Ezs 
Zegese=| se ‘he 
Buildings 4 fii gs oe ne 
eR es ice Seige eee ) | Bs ae ae = 
| Pa ee ees 
— ee 3 9 
week & S ate 
Total for buildings...-.......... | $851,325 00 $117,000 00 | $5,200 00 | $3,000 00 $5,000 00 
ROOT AI DCCOUMM Up eerie 2isla fale sins aievelaolaiaalery AGG CDD, BG Nose» vic oie onic eleiclell ents wists eniatoln cells ate araleteretenstatall iat tan 
LOE) na Css Eo Sa Op Dae xOOR a LORS SET ae 87,388 60 10,000 00 | 12,000 00 | 12,000 00 13,500 00 
LECT? SQ SG SR AOR a Hp Sen IanO an ae PRUE RCM Seen cUeronGl Spanbarcaicine aces a. clock. 2,000 00 
[Ter oO ar OE oer GR RE a oy QB ITD GE osc ya tene bond oti ec em te | ae ete ae 900 00 
ECOG LS ey Gan oa np eye Tae ARCOM OGIO Sa mec iH COT) eeore eum dgoodeonllancrcadbecns|}>snos.o00c- 200 00 
Greenhouse 2,765 00 | cosremesearbrias| SUS Se 
IDLH NS Ga beqe es asanns Oe GoM aOnmcD pea se Bj SSL00) i. a< wieiwetetsieieealleies 6 e/a se o.ozelnifle cielo eile ais) ee/ ne 
Chemistry... VSS OBB 00) aise si0.0 ee. nines cleo min ocho ecaraya'e is |lereretelg nie sierettal ene 
SAAT OMNGY Vite cfereieteletarateiere xecrela sip storaiaie fel etel doers DUP ATU cmocise soeccanna| baqgonarodace 225 00 
SMG? Pe Leh edss, he 2,586 00 |....s.ccssseese|decscuuce tee lele ane lee ine 
LED DTT Wet h eR Sopa Oe QSOs ormAGnemt oe ALS D8 LIN Baaohedncrekioeee| Ianessercan\ nc oroesec csc 500 00 
ECL i GE ae ose Seige ero bOe dear goo 15,200 00) cc, c:cre<'e's fs%s:0 0 oeiaills ois ieie\nisnicie «| ont eie/emmiaiere art] ete 
ea ATEO GWA DOD 00.01 sdle ciate oiebois les ceferssaie 20832, 00 |... cscs ceceweseliresecesences| se cleeets cs oe) sivielels lati 
Institutes....... feta ete sinha sya tsi are ce sesfaretetas 41,800 00 | 11,000 00 | 11,000 00 | 10,000 00 4,000 00 
SUTO YET C0 eas Gor oe abaceemincws Sse maou 58,000 00 | 5,000 00 5,000 00 8,000 00 8,000 00 
VEEN EI REE VACE scone eile as cnn ones 22,937 50 | 2,000 00 | 2,000 00 2,000) OO) - crecim eteets 
RUIETG Te ORF SBR ROC Op ADAM ort oie seamen ep ce SISGHOMMOGIE «tess ene apeoronacaca Sani sacconc! 3,400 00 
| | <i 
Toh ENE ae aD MR men eee $1,173,343 31 $145,000 00 | $35,200 00 | $35,000 00 | $37,725 00 
| ——— 
Annual tax on each $1,000 of assess- | | 
STIS 11 ree Gas A RM Se Bp hed + $0.0385 $0.0656 $0.0155 $0.0155 $0.01% 
*Aggregate tax to date on each $1,000 | 
PEMARERSINONG. 2. onic don whens. cnaceh |i cated ewctare $2.2301 | — $2.0989 $2.0679 $2.0369 
| — — 
Assessed valuation of State in mil- | ¥ 
MOM OL CONATH=<...Jescandosscccrees Lpretslntecaietat tte erecta 1,105.10 | 1,105.10 1,130 1,130 


* Counting only taxes actually levied and omitting land grants. 


| Average. 


+The legislature of 1901 provided for a permanent annual income of $10),000 in lieu of special legisla- 
tive appropriations except $1,000 for the State weather service. 


AGRICULTURAL COLLEGE ACCOUNTS 1 
appropriations to the State Agricultural College. 
| 
1891. 1889. 1887. 1885. ASSSeee | Tasle 1§79. 1877. 1855-75. 
| 
; | = | 
| mM lant | Q ee| 
eau | ge |wenen| cpse | oe | vez | oe | 4 | puees 
© p oe aro @Ecto os Le bale] ost bey S300 — 
Cee o> sees s Fos a Oo Bs es 2 = Oi = 
BES as meses | Sas SF ae fe os x Roses 
Peo <“e OBS 5s! £255 eles > ee size = Poors 
ere | ae ise or ap= | oe S: Os > > 3°2m 
spe | i= Sots ct = eS MO =o —s i = eo 
Boe fe tees in| Sheen | oie Eh 5 BS 7 Sho 
: BE Boe see eS | Gaia |) ws es mS a= 
Says eo) [= oe: S te oo ore p: sO) % deco 
ate o Sp: © 66 ap S : ht 
rie | S) mo: me on ae 3 ay SS eelce 
Bam tS eee oe = S : 45 SS 
Peer Sum) 2g a8 = = ij ete eae 
. | - tet . . . . . . 2 3 : s : : : 
ma v=) we z ne # -< FF KS co mee 
ees | Les | SSS | bees Se LEGS Sse sy Se 
SSS z= SESEEE) S24 Ss Res Se = 2SSE5 
ooo oo ocooocoeo coco —i—) ace i) i] oocooceo 
$16,450 00 | $9,800 00 | $30,100 00 | $22,200 00 | $8,000 00 | $33,775 00 | $9,000 00 | $25,000 00 | $66,800 00 
DORSOSEOS RRC oeeaente Hine sieistains ote cealinneicceneisen cts | me O47 200O0)uli 94408100 9,943 60 | 12,300 00 | 413,143 97 
7,800 00 5,000 00 | 1,400 00 3,147 00 6,720 00 1,576 00 1,290 00 3,691 60 9,264 00 
2,000 00 =. 3,000 00 3,000 00 3,300 00 | 3,125 00 | 3,000 00 2,000 00 | 1,190 00 2,440 00 
2,100 00 | 800 00 | 2,815 00 4,810 00 3,389 00 4,175 00 4,016 64 2,400 00 1,670 00 
570 00 | 500 00 1,250 00 432 00 1,342 00 3,220 00 2,810 00 947 00 720 00 
530 00 | 600 00 340 00 DDO! OO" [ists erates sscrsteiltaia Ooieieleteruias st |) clase sine tsar Spall aaate erosive st atai| SCSI nee 
500 00 1,000 00 800 00 800 00 DOSY OO) ME Sects aitravei|acictaterskoters stctel lee alee. cece 
500 00 | 1,500 00 2.000 00 2,500 00 1,000 00 | 3,000 00 1,000 00 1,380 00 1,075 00 
700 00 | 1,500 00 1,500 00 1,500 00 1,945 00 1,000 00 800 00 480 00 646 00. 
100 00 | 200 00 | 200 00 DF OS6LOOL niece actos oiheaas coed eee bass Yissa| Mee Seve reetaes | octamer 
200 00 | 475 00 | 600 00 450 00 700 00 2,020 00 1,020 00 1257 007\ eee 
1,500 00 | 3,200 00 | 4,000 00 | 5,200 00 1,000 00 SO0I00W ke aaceretss cise ate Meetias aol aaa 
AMD ieee 9200 0021. 97,000: 00. | 154009008, 4, 267-00 Told. ca. ois] Mes ooneae eed ea ae tans cs 2,700 00 
1,500 00 800 00 | 600 00 600 00 600 00 600 00 600 00 D300) 00) |} .-sictcoesateiiete 
8,000 00 $,000 00 | 8,000 00 BOOOLOOE E otek ce Sota Naeare ots cael hoo sere | aerate ne all Sete eee 
clas iiaints 8,350 00 SEDO T DOS SR eoareaccic che llereree eter se ey ean case Bie rocco sie eine Ob oe eeeteee eel cea eee 
1,400 00 500 00 DSTOOOD! [ESaoes tek oo lataaserenct Herc erste alae 600 00 660 00 300 00 
$45,895 00 | $48,145 00 | $74,792 50 | $57,720 00 | $51,089 00 | $67,164 00 | $33,080 24 | $48,673 60 | $498,758 9T 
| 
$0.02 $0.022 | $0.04 $0.03 $0.043 | $0.04 $0.028 $0.04 $0 0747 
Jia ES nore saci) ies eh pel pee 
$2.0036 $1.963 $1.912 $1.833 $1. 7657 | $1.7026 $1. 6197 $1.5672 $1.4407 
| ae EUR 
1,330 945.15 945.45 $10 810 810 630 630 | 137 to 630 


+. 
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TABLE No. 7.—Income of the State Agricultural College from all outside sources from 


the date of its foundation to the present time. 


From State Legislature. 


From U. 8. Congress. 


Year. Land sales pegs rede | Hateh act | Morrill act 
For current For special | salt spring | forant from of 1887, of 1890, sup 
expenses. | purposes. | and swamp | land grant experiment | plementary 
| land grants. and trespass. station. |j|endowment. 
| 
PADD arse lo choice Sateecicls Laohss aide ataicits $56 3201.00!) sicetacie ns ceed oes sinsiageente | iso ieee 
1856 ea ee | starts wate «late agurebel|| tee ote el arsteligvete’|| ocala hat hate aaa 
TSB Tans. S40 00000" | ot atavetet ac w cle llerakererosaiu eters trea ll jotera eis acct Sa les tne cient nen ee 
BSN fora’ nie all's <ip:si5 Zaieintuioia a's ol) orsiainie{e afsta)si<gtaia'|(a els c!eisife,w a tefaleietei| eis lale(tre, « etersle oterall |etvlo%eeYe alors iareteretel| tetas at mannan 
it. eee BTABOO OD! ahts 5 ayche ontario bbe Shee hiarotaey al star Sosa loge oie cle een ee 
| | 
OS Bee eee | she erate to ee mate oe No ats 5 dy 346) dpe os via etesdl eae one 
EGG nec cir GyDOO NOON eterertoisteretae teicher hs yap al ea eI OA ION ice i bicha! | @acio cas cdc oy cece 
ASUS. ero LO. QO0 100M irate cvesie ates veto VAL (il SROMOMCIO CONOR Aeoncm es dati SAO Dee 
ARES erie D000) 00! Wine cheat wes cerre BOT BONS oa sce aye ae cierwersl| Sa eae eee etc arte ee et 
ABG4 ck a vc JUOOOUOO) |e eee ee 26 09) | Miele nica Sulake (ee: miele Ree eee eee 
SOD...) TOOK OO | emesis victels one's We OGG || Pico seikiw s sfolafelore eilloveiscaieiete aiets tener || cus laa ete penne 
ASO cs 1s:<)< 15,000 00 |...........--. DEQO4 BE Wt cicieis stave. Gro satel deca otoroharelerecate?¥ tsi aie sete aes ena 
Uy Saaagc OOO OO) aie itis eraseteters MS GOS BS) | Aeeiae . eaia.s Cie belli ore.wie oie) eterhe ears] be sete tienen 
1868...... ZOROQO TOO Woe sretste cnn =i ye: ON OR ORO OnSACe Gabe ariooa ahorth ios tcc bdo 
1869...... 20,000 00 $30,000 00 17,559 00 | GSB OSC" 5 s:o%ss.e alone are! orell le (ole eels ale eeeterneee 
LS DASaae PALM LUAU) U0 eee oa itis ac 1,320 02 TZ OSH lIs.c 5» overs plete, alelete') vo aval ee he Meetaetame 
They (le ye Soe 18,250 00 10,500 00 4,135 72 Sy TBBCR4N cise stealer delat njcete ROMP 
STAs oe 18,250 00 3,000 00 217 05 (pe lon Amopeeocort Mion oon ciccos 
IE Acacias 21,796 00 15,602 00 10 13 bn AC oS! el Ipeearigimenr cod Wco Nd odna le: 
» Ey Cos 13,000 00 15,602 00 150 138 TA FOCI SSI eos tol cto ototeelerelei| iat Shae 
Perper ee 7,638 00 7,755 50 144 53 144461045". .ctaeereae bo arene 
ily Cee 7,638 00 6,755 50 1,773 09 16.8305 Te) 5 clicacis ies ese a tote eee 
AO Oan oreee 6,150 00 . 30,686 80 979 06 ato WPAN 3m erpapadoas Coollapcoceo ose s- 
fea Ie 6,150 00 5,686 80 826 60 TD SOTCOOM toc: <1oreeteteteie terei|s(= <telaeiaes 
UC Cees 4,971 80 16,068 32 712 22 TG; STB DQG se ayateleleinre vietete tt i loreele eattaretennens 
7S eepe 4,971 80 7,068 32 797 55 17,837 244. ssue ERE |»: eoieete attire 
ga nee 7,249 00 48,720 50 461 95 AAV Bap ES yeinian Boon 6 on lereip\vooheaeee iat 
1882...... 7,249 00 8,945 50 358 46 PS UEC Bul lpbenQU Coe N oO. ee rciens:.. 
1 eee 8,385 00 23,793 00 | 391 95 BO T4E9s60) is saree ocr one N ssose She ayerel hg eee 
a b's 8,385 00 10,526 00 1,259 90 Pa Ge 1) 04d Rens coc Pao oGe ky od > 
SUS Mey orercy total ae elvis eters ofeteie c's 35,103 00 187 50 Pa er a Vie: 1)" | RECS Fe tvs vies alae Scere 
Rita a-stall|> ere asta e'e einicie Zag OMT OO (iececels (avers etarelere SO AGE OB cS sale ois ca erences etal fia netstat 
PSN Colaiele: villas vie itadarels ocnle * 44,040 00 | + LOS ZOU ee 24 GUT Ol is wrote ernie | jade pial deaMate ea 
Peart ail lesisicee,cfelersiele ee 30,752 50 144 20 32,406 60 $15,'000)00) |. s.smeen raat 
TO S55 tae Acocioga aEao8 * 20,973 00 10 50 31,322 69 165000005 [nce eateetraietae 
ISOM erecta stelle istalone (sm ci'a ship * 27,172 00 238 50 32,360 64 15,000 00 | $15,000 00 
ROU awe co ricereans 22,947 50 37 38 34,750 54 15,00) 00 | 16,000 00 
1s se Ronee Capea 22,947 50 137 38 34,948 12 15,000 00 ~—-17, 000 00 
peepee ere toversr= tle is sre seheuniein tase ee 18,862 50 10 50 37,927 04 15,000 00 — 18,000 00 
ROS sc ate |(ccsteve bis: ois atone ote 18,862 50 433 59 44,527 26 15,000 00 | 19,000 00 
ABO es te cie's'<i] oe stew 6: ole stevens, 2 ~ 19,000 00 10 50 45,301 85 15,000 00 | 20,000 00 
ARGO SOR main a sdhijcss salons #1165000! 00s c.net casi rent 44,037 25 15,000 00 | =. 21, 0€0 00 
TEGTERE pe eeccces Ne CT STOO COON hee ce eeeeoe 43,779 54 15,000 00 22,000 00 
TCE ee ait a 17. BU000T |=, nee eee 45,190 17 15,000 00) ~—- 23,000 00 
Mare tolerall eceiarareia else eiele aye § 8,750 00 705 00 50,402 90 15,000 00 | 24,000 00 
LUND 6 Sacel bacoroeaa aaa S 72,500 00 175 00 75,452 09 15,000 00 | 25,000 00 
ASOT Ree elle sice view vice cre R Tog DOO DON aires s--betets ote 63,976 69 15,000 00 | 25,000 00 
Totals..| $362,083 60 723,937 74 $101,662 47 $939 ,232 25 $210,000 00 | $245,000 00 


Total. 


$56,320 00 


6,652 25 
10,218 97 
9,407 80 
9,726 09 


16,156 61 
16,094 27 
27.608 38 
20,592 49 
67,617 96 


24,040 95 
36,671 56 
28,642 70 
48,467 19 
42,814 11 


29,984 17 
32,996 76 
52,988 72 
28,470 49 
38,730 56 


30,674 91 
72,366 70 
39,060 41 
63,319 55 
48,080 62 


65,060 90 
53,078 04 
68,849 57 
78,303 30 
67,306 19 


89,771 14 
88,735 42 
90,033 00 
89,800 04 
97,823 35 
99,312 35 


96,037 25 
98,479 54 
100,690 17 
98,857 90 
188,127 09 
176,476 69 


$2,581,946 16 


* Includin 


appropriations for weather service. 


+ October 1, 1886, to June 30, 1887, nine months. 

+ Including $5,000 for institutes and $1,000 for weather service. 
§ Including $2,750 for institutes and $500 for weather service. 

\| Including $5,500 for institutes and $1,000 for weather service. 
J Including $5,500 for institutes and $1,000 for weather service. 
{||| To June 30. 
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SUMMARY OF INVENTORY, JUNE 30, 1901. 


Sere eta hit sama ance ONL ACTOS) (Oy D.C Ui 92.6, 5:5;0: 20) ots yacoveije a. & siy/esls a 0) sine, capa re $46,970 00 
PMmlencmelduanduantve: Uo acres: i\@ PowoO), ss. scc.s cs hers ais alsiers «a auese aaa 1.137 50 
Buildings— 
Iillomenay ERaGl malefeputa oul NietsMS Belgas pein Seok $22,000 00 
Wolleaewihvalll yb rallta iS SOM eo te are Speke)» edge fers caches: specn ele 17,000 00 
Wallamsiinalll ib unlty LS GOS. ys. s crs verses jad epsteke = 30,000 00 
Ne liom ivanliliy oun el Sillsksestenes vais chars leds <i = Gusudhepackueseos o 20,000 00 
ADO UA, UGS Soe add. im S961 ye. me ere 15,000 00 
Chemical laboratory, built 1871, south end add. ’31.. 18,000 00 
Machine shops and foundry, 1885, so. end add. 87... 15,000 00 
Weteninany: laboratory, buat i885 on 4 stack eeu -t- 5,000 00 
Horticultural laboratory, built 1888.............. 6,000 O00 
Agricultural laboratory, built 1889, imp. 1897...... 7,500 00 
Bovanica le laboratony. sDUttie lS O2mee seperate A 10,000 00 
PATEMOM VAM OUULE, MSS eee se hike cues ces eral leek oncy shel one Reusleete legs 6,000 00 
Greenhouse and stable, built 1873, 1879; rebuilt ’92.. 6,000 00 
Greenhouse, experiment, built 1889................ 1,300 00 
Boiler house and chimney, built 1893-4............ 4,000 00 
President’s and two frame dwellings, built 1874.... 12,000 00 
INowir Jonolke Chyeilboes, Townes USS os schabgceanncnosc 10,000 00 
Two brick dwellings, built 1879 and 1884........ 6,000 00 
Onewmirames dwelline, ) bunlty UWSSoi 2. es =) keer beras= 3,500 00 
Howard terrace dwelling, built 1888.............. 13,000 00 
Hanmmhousemadwellanos built 18 G9 sews teil al 2,000 00 
Werdsmanis; dwelling) built U867/2- 5 <5) eb oi 400 00 
Ren banns ete pLOLeSSONSaMOUSeSa ct. pe reystelac) otic leraieial <= 2,000 00 
Horticultural barn and shed, built 1868, 1875, 1887.. 1,200 00 
Cathlesharnvandssheds pull: L862 .44qne eee 1,500 00 
ppeem. Darn, DUG. TSBB. 6 sc6. 6 os aah blo ops cue baie 1,000 00 
OTSeRM barn DULG: eS plicnper cn ce A cose rete Asia acres ae 1,000 00 
Pee amma Out. USM. 3 cic <suatavehel oncheuss eich exsieroue isporerceuen 1,000 00 
Conneibarne builtin WS [Sis ceaucetiteccue + ais Aco Gotu oksuee ene 400 00 
COOMA, OUI bie MS Silke aaey meee ry cioko Gi sieyarscsseam ancrenoke 1,600 00 
Horses sheds.) buility sl S945 yap toce ee nictexess aufnsyeperevoe 200 00 
oolwoarn VOualite USSU yoy ae shave «15 4 crore ust taciey acre okeiete 1,000 00 
BaD UG MLSS A Aca cckes nabs avon cit ccc eicre e ciclo enone D 800 00 
Brrcks work: Shops Jou US mi... sete ete a arene cs -echaas ean 500 00 
Obsenyatonye suite [SS Osia center ners foes iene sero ceteteye 150 00 
Bath house and fittings, built 188922 -:.°..7......; 400 00 
TCEDHOMSE pe LOUD! 25 sos Sey oN ets he etre fav ey ce Key Acs Somme a oie 100 00 
Bannib SHON; DULG ISOM marstisry olypercias. syaeahce keetees < 150 00 
Bee house, 1884, remodeled dwelling, 1893, add. 1900. 1,000 00 
TOSI eg US O47 8 tae. tae ene ieee ee chops cued) MOPS TAT Atos 3,000 00 
Poultry building and yards, 1894.-..2.......:....- 625 00 
Wentradppstie tale. SSO Gott ae en ences oe tne * 800 00 
Waiting room street car terminus, built 1897...... 80 00 
Street car track and fixtures, 600 ft., built 1897.... 360 00 
Lumber shed, mechanical department.............. 250 00 
SHOR SOG nice aha SIERO Suu 2 edeh ict GRO em rea Pry ge 210 00 
@onleeshed abun GeeliS 99) c:20.. «1 witetenct acolo werk en ereiciors 700 00 
Womans buildings bint OO0k «mene yarns alien 91,000 00 
RAM DAMM we DUG LOO ORrrcc thu wee crete edt ereraen Semmcesie 4,000 00 
1B Erbe jopbelllobnovee, dover: tall On nem eos bh Soto Hee Sam oe 15,000 00 
————— 399,725 00 
Esongeriage over Cedar river, built 1888... .....02 neces Seen cee ns ewe bs 1,500 00 
MMOD CHIL C Ou TOL WE: faye hste stel Kol sneered a oieseverea Tlnciehele seen Ne $409,332 50 


3 


18 STATE BOARD OF AGRICULTURE 


Amount, Hrought TOLWACC! e:cicv aie sip ele ao. es Wetec nee or 


Water works and steam works— 


Artesian well and connections, sunk °87, 343 ft. deep. $1,000 00 
Artesian well and connections, sunk ’*99, 345 ft. deep. 700 00 
Fire pump, 1883, $650; tank pump, 1881, $200...... 850 00 
Three hose carts and 4 nozzles, bought 1883-88-00. . 114 00 
2,378 ft. wood pipe, 6 in., laid 1883-87 ) 

2,623 ft. wood pipe, 4 in., laid 1883-87 > ....... 1,531 00 
662 ft. wood pipe, 3 in., laid 1883-87 

1,500 ft. wrought iron pipe, 3 in., laid in 1898...... 460 00 
One thousand feet fire hose............-..--..4:5 240 00 
Water tank and heater, built 1883................ 518 00 
Thirteen fire hydrants in place, built 1833-87...... 460 00 
Valves, fittings and connections, laid 1883-87....... 660 00 
Honrebowers 4 0b. x0 Lorn.  DUUby MOS live tateaeinrns ions eter. 644 00 
Poenwpouerss pst. xo V2 hier Unb als oiy. acre terelscteie eres: 1,080 00 
Giesboiler, 6 ite x US at. built in L900 meee 1,150 00 
Two small pumps, 1884-0] 05.) eee ee we eee 200 00 
Underground steam piping, laid 1882.............. 2,500 00 
Miscellaneous tools and stock.................-..- 341 20 
OneewaterPuUrivien) oc cyst suseloy- Pelle erterehe le sre ol rele 325 00 
TRWO! Water “MCLEE oes ees) e es ai ele tee wi wise ates aleln ol eole 90 00 
NU EGII earete, ae bs), fie ler aucer te aeuatbn ph einiatt a ol oho, ae leNcl oy 22 00 
Main steam pipe; 1892.20.00 64 oe ee oe sine ci les 300 00 
Safety valve on water main..............++-2+0+5 15 00 
Ones pile, bammeny sr ae. shockers oc ieiers tte ella dates ye 10 00 
Six service boxes, in place 1893...............-.-.-- 20 00 
Six lawn hydrants, in place 1894.................. 20 00 
LD eral il Gd ee hvisin y INE Kslehs G86 u doo lockvoc'o cols Gordo miuI 10 00 
Three fire bydravits, 18980. 0. 220: spi ida ls eye eye eon aie 18 00 
1200 ft. 3-inch ion) water maim, WSS. ete er 160 0¢ 
Steel benching, put im in 1895.................... 295 00 
College hall steam main, 1898.............-+-+5: 1,500 00 
Agricultural laboratory steam line, 1897.......... 1,000 00 
DA GeO Leboller Teed PUMPS.) lees ae eens 285 00 
2 Kokomo, telephoues, S25. sje ee leis le eile 28 00 
1 electric line and cons. to Williams hall tank...... 3 00 
One Worthington feed pump................-+-+--- 28 00 
Valve reseating machine ..........----..--+-+-0:5 125 00 
One hopper and fixtures...............2+eeeeeeeee 352 00 
Ones coverings Lon ysaIme seater eget 155 00 
Steam limess VOOO ee: tec tester ne naccerbe egal een topeee terrain: 700 00 
Sewermmlines sl O00 emer a) fancied tear eter fetta t ister tae bc 600 00 

Farm Department— 

Heedneameincs PRAT ed Moe Ca Sob ammo Eten d S66 $212 50 
OE eH Coen eRe Ena ntl teat  MARAISAR Sf, oC otthev te Bod mo cab 4 ¢ 6,841 30 
Sheep; 70-head hl. ci ee pene nt ohne ace eee aaa 1,173 50 
13 Ro} otc teers ch aes rad Cede Pati mara ERC Ola crnie Oya-equlo dake 625 00 
Shirdi mm Iaca ese oral combs OMe EOS ONO Gorey ic .a.5'5 Gowctoue oxol 266 50 
Tools, implements, scales, windmills, etc..........- 1,486 31 
Class rooms, office and farm house equipment....... 2,869 72 
Wioodtor delivery: sce acne ster so ctel me reranetr ener sts nonen col 839 37 
Growing crops, estimated ........-..-+-2+eeeaeee 1,118 70 
Dainty PLOONE cnc + 2) ons Seer meets oh Orient 744 50 
AN MOUMPAGRTLLEC | COTW an .xar peyteiehere eee tater eles ote indey ictal er 


$409,332 50 


18,509 20 


16,177 40. 


$444,019 10 


AGRICULTURAL COLLEGE ACCOUNTS 19 


PAO LEM ae NOUN me COM WV ELI CL 51 Va rayey elie Soetere) resid 'esele)< (ence lev Solos ee ler ale aca) $444,019 10 
Horticultural Department— 
ATI A SELMA AOOAeRey sis sCoerese san ells < erstete suave: eiecesisier se e.1s $294 00 
SETEAVHUIET OME KOO SE easegs sree cca iteuer eva) ae) la pielclie totale & adayorerekersts 11 15 
Game e MA EMESSWaeLs e-y-isisec is sim feyer ess shake Sis cictarcieieveie eters 512 25 
ISIGETAY “TROON chang ceenctotata Chto ean a oituo RISE Oe NOS Sree 452 90 
ConmMmOs cea OG. MAUS. eine al are cus, Hie cher eha aeerera aisvere oe 50 00 
Warmentionse : LOO Stealers «vette lS cine cvehcltade sass ierer sie a Ge 28 56 
Gey AiQOIE 6 ceph tea o oasecte caaeaes Marna aan iat Ie En aa meetin 37 50 
QUITS) Uh Re i earch acre eee CREE OI One REE Got cara 150 25 
CHGNZSS. CROCS TA es RAPES Eas Ca ERCUS ROR CUE POM Nea ACE Rae 759 50 
PRO OMPNOOT rane tejet nia choke eters enctcher ae aver cistskoven cess vsecnsuehe els 219 81 
SSRCCUINOMSE a PLANES sstavm tla nicretere wee tune busin aterels ose unto isle 2,210 55 
Weocta blew Card Gnu yrcre trite cterarkenisescsheie nets enn conte ne 41 50 
Paboratonya tunmitunenebes sje crctdeeion ciciatere crer 4 Vs 91 50 
Greenhouse tools ........... Menaie eis cutshn e sbsuahe yegoteds eal oe 256 45 
WOLKE LOOTIE 7., yen cpa torsyns ser ovens Crash gene evens RLtER leh eaness 7 00 


Mechanical Department— 


Class room and office equipment................... $7,045 09 
UIUC TET NILE CERIN Ve RR Ge on RO meer ones CRN CRs Sih 8,374 42 
WVGOCERS LO Diy tr4. 3. ferris oF taciick abe tencact sy steve sieve latenreanrer ters 2,843 91 
Blacksmith shop, and Toumdry . 0)... 4) secu we ates nS 1,882 25 
————_ 20,145 67 
Botanical Department— 
TGR ATI meee ceteris cts ar eretrat yao aucieie staleda chameire renee $8,126 31 
INRA S UMTS tareioh vey sc eyes ohato yo st evat si vaiofel aera scene rc eye erste weiene's 900 75 
Office class apparatus, garden tools, etc............ 3,471 37 
——————_ 12,498 43 
Mathematical and Engineering Department— 
SULVEVINGs INSERM EOMbS) yrs aloha terelerstensio ray reie abe re $2,337 10 
Relesconemand! *accessomlesy ection eee oie 839 75 
POPMILGEGS APPATALUS, CLG. cates. oe e+ os Societe Wa ee 1,005 00 
SE Rotosraphid Maver]! oo. ae sel biswsydel se ta.sh hoe oohe 47 40 
COICO: APMEIUI DUNE | aha oie) fie aa eieliova le spotaccls, ate fe nuns chan mies 307 28 
SSS 4,536 53 
Library, exclusive of experiment station library— 
ZOHO MOUNT AGOOKS! te n.eaareniersisicion eine hakehive came re he $40,758 00 
SOOO Mpamphletsi tesa ceteris cals eicdecereys cial olneecseyaneeneke 160 00 
SUNG aye SCHOOL? DOOKS) fan) a diblanyes oicne cleus Gherage tear eestor 130 00 
POPET AIG CAL DICTED its dn ie vel astouiels bee we ets ere 1,110 00 
ABTA OU NAG can ns nr yew SAR eho el ea Cth AGM dE a Oe ace ae 819 51 
——_———. 42,977 51 


Chemical Department—Furniture, apparatus and chemicals.. $12,369 76 


Physicial Department—Fixtures and apparatus............. 6,878 06 
Veterinary Laboratory—Museum furniture and apparatus... . 1,838 40 
Zoblogical Department—Furniture and apparatus.......... 1,911 90 
General Museum—Collections and cases...............0000- 17,818 75 
History and Economics Department.................-...6: 138 00 
College hall furniture and English department.............. 987 75 
ETT ee Sa Oe UIE ALTA, wheats det MERI) Bil 
Public parlor furniture, $50.80; hospital furniture, $118.92.. 169 72 
MEN MAE ES. V1. daniel Ak wu 4. )uM A siaia, xr O igo deaas cater ata 699 89 
REE ME MACE coc sess See) ag Suh oes no SW) o wecees a ak aon che eres SS Tea, 1,767 72 
mrmory—lurniture and equipment... .:......5..s0eeeesees 689 90 
BMRB IPA CLE TILECIRUCNUE: oc Gh pe Sohn vw 2-9 ceo ns oh ekg we eh eet Ae pak 6,028 00 
miates board of Agriculture rooms...... 22... b0¥ens cava dnae 411 69 
Sem URUIILE fs 8:5 bars. Vag bn coe, Ov 3 ath cme erent a eke 779 46 


PRIN OTM CHEUICH. LOW Cs » 42.0, ois», <a cul Deel o.eioiewdate ce $53,842 37 $529,340 16 
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37 $529,340 16 


66,550 28 
31,261 83 


$627,152 27 


ANIOUNT. DIGUPDE TOLWALG 9. <a1s<,0eus sak cine wie $53,842 
COGIC CAPPATALUS! (2 <{cuis ews eh oin vie ahs Nise wicinye oa ata em eet 600 60 
Hieeunic: light plant, completes sic ys usps cfm ete retanrasiae « 7,000 00 
One dynamo at agricultural laboratory.................... 280 00 
PROVO GIST oes stary nll ci Sho fShy tb usin ate wicnar ole ClRiny vis ee Amie te MTR eee 67 00 
pacverinionical. Deparbintent oa: iscs,s/5 sacetie bine las ur wre nariata a> 1,423 64 
EN OGUE e Uim! MOSTOMCS,2 0 c7, se Becte espe eas ot oer eset isae ys oela ete 20 25 
MIRCEAMeOUS/TUTMIDUTey ch on wiz cteie hem em nnn areas ey aeist eg 428 00 
Garpenter shop) Cquipmeny Fs: care welt mis sioteiets eis meelston oi 500 00 
MSFUAENID DEALT) 3S GOOG sch coh uray ott oh ates afer aye Pedoue se eee Ve Conte bea Vache acs ee 500 00 
Machisan ) Weather Service id... creat cdesete © ere cieietne sereIE ee 1,888 42 
PUR DETIMENG AS DAGLON <osi0.c-crsenelers aoa sth, ticks haat tepeltia ei bees eens tht nee ea eee 

BOG RN E racei cud oye csicyos potest oy/cde yar Suerte. ations ah a ceyotss eee ent le eumtend 
United State property held in trust— 

Two 3 inch rifled guns and equipments............ $1,573 55 

ZOU Springneld) Titles; COMpPlecey mie yi sel eieis er sete 3,750 O00 

ZO PNUME sEG UU PMENUS ant sctee ptopae wrens = rep aisiedsf te mes 665 00 

Reloading tools, chests, tarpaulins, ete............ 83 55 
L 


$6,072 10 
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SUMMARY OF EXPERIMENT STATION INVENTORY. 
Lands donated to the Station— 


80 acres at Grayling, fenced and improved at cost.... $1,000 00 


5 acres at South Haven, fenced and improved...... 1,000 00 
160 acres at Chatham, including buildings......... 4,000 00 
Buildings— 
IDeqiaerinsn Wel enw Sooocdoosonpae oo ooocOmoU OUT $800 00 
Horticultural laboratory, experimental rooms...... 1,200 00 
Veterinary laboratory, experimental rooms......... 250 00 
ANUEDAT “goadiodin th 06 @bwogiho po mebtiat oplouds oo. boom 600 00 
Forcing houses, $1,500.00-$600.00................. 2,100 00 
Intel smh Ee Sao oomot opens abe bubeDeoUeblUs OUanOUr 100 00 
Sup, saculoy mileage — sched Fe) rate othe) nieleele ainigyeiatel'e p's 3,000 00 
S(azal teaoh ca Meare os Giaidclea Mon COO OMOmine Gold ao Dope G.otd 6 980 00 
Poulin? linet, GinGl VENGEicocc dasodsenoasodcusH>uue 625 00 
Dairy room in agricultural laboratory............. 250 00 
SOMERS. lOEbatl oS a6 von oo mone os CoeunouodconSusausee 600 00 
Woldwstonaee sini eH OUSC ret ieys cre eller vert-tel tiene 1,500 00 
Library and office of secretary— 
IED TAPE DOO KSe ee tomtetstenegrel orate trae ct emcee erate stele fereneneret $3,888 00 
ROE CeDTAPTNE TS ANS NESSES Sa iol Shes oe el alalad eteiaret eichia ole 40 00 
Furniture and mailing list in type................. 450 00 
Farm Department— 
DIGG CROME: coors bolo. cholo okiqupdolaDouenboayecto toc $345 00 
RELIANCE wtEMbULES es eiet-| re eteketscabicl tenses cuene eels telerctene) 115 00 
OTC Or pags ty capita as ea pes sh ee cite ome ote aled osha 457 25 
Iiorolewe hal shania) Sobek ebeaceaoebmonoengauaur 604 88 
TECOUUII Ky ae? A STR RE SIS rn ees eroe td ator ciclo 220 25 
BEAD Keear hate revere te eon LAT Par efoto tcl ons) stoke et Napatcmsren “yeteperer Kets 113 50 
literal niezevass Son wa baren tyhaes 92 BA che tab cidid do Oo GU aoa Ula .c 203 40 
IDEDN AVS srealarib com eter oobi cok arid © oluaic.g Onin k tS T: 57 75 
Horticultural Department— 
Office, furniture, wmplenients, €bC. 6... eyes - e- $617 75 
One team 22). - 1) ia or clnie Hynip tes oldkoio, oun encanienCro BIG DiGiOr: 200 00 
Chemical Department— 
12foSe CCIE DINE eReO ae ete ae Ceo iokbin 4 cha ai cigule peworr onde bn Ulgite $26 54 
CLASS WOLD rence crstenene ish shee lote ch ogee Ona ie ol ofate) Im "s satan seeoxocoh auc 96 45 
Rurnibure and tixbunes ys tants vee siatcts otloiete = 180 10 
(GhivS cbc A ERS Oe Se ARREARS © 6 \comtape ban aiaig atid tic 37 30 
PAP OA UU eect report -an's Notable che of =ieketaahcns)/« Cepeinic) fa) ye (heene 1,480 44 
Botanical Department— 
Microseapes and Accessories! * 2. si. c cl. te ts lacie at-re $316 88 
Furniture and ‘sundry apparatus................%. 216 11 
Bacteriological Department— 
Instruments and sundry apparavus..-.-- 3... 0. $2,207 83 
COMETH COL Se Feces oPaare Shaper a) aie oa ia'e wep viel tea ar Onn eEs CePA ra 326 63 
Zoblogical Department— 
WITGRORCOPES,§ CABCS Clem dc.c)s a,nsaccierotstcac nett sie vial dig Sadinisis ey loans 
Upper Peninsula Experiment Station, office, tools, etc................... 
South Haven Experiment Station, office, tools, etc................-.505- 


SIs tas uaat ehok ict Aired: cf Soe es at) Sao Rod ot ich Ae Bee ARTs ela Balonatbe ape cumtehale te 


$6,000 
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4,378 
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1,820 


$31,261 
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DEPARTMENT REPORTS. 


REPORT OF THE PRESIDENT. 


To the Honorable State Board of Agriculture: 


Gentlemen—I have the honor to submit herewith my report for the 
year ending June 30, 1901, accompanied by those of the professors in 
charge of the several departments. 

I take pleasure in reporting that good work has been done in all de- 
partments during the past year. The attendance has been larger than 
ever before, and a spirit of earnestness has characterized the work of the 
student body. During the year the enrollment was 552. The increase 
over last year is twenty-five. It would have been larger had not the 
requirements for entrance been more rigidly enforced. Quite a number 
were refused admission and others were advised to take one more year 
for further preparation in the public schools before endeavoring to enter 
this institution. In consequence of this action there were not so many 
failures as in previous years. It has been the aim of the institution to 
maintain a high standard of work. At the end of each term a committee 
on doubtful cases goes over the record of each student carefully, and 
those who have fallen below a reasonable standard are requested not 
to return. This year at the end of the fall term four students were 
dropped, at the end of the winter term six, and at the end of the spring 
term seven. It is now quite well understood among the students that 
if their work be of such a character as to call in question their ability 
to do successful work during the next term, they are liable to be re- 
quested not to continue in college longer. 


COLLEGE HOSPITAL. 


’ A college hospital containing seven rooms with two bath rooms was 
built in 1893 at a cost of $3,500. This hospital, until the beginning of last 
year, was occupied by different parties, sometimes college employes, 
who were expected to take care of students when ill. At no time was 
the service altogether satisfactory. At the opening of last term Miss 
Rowena Ketcham, a trained nurse, was employed and placed in charge. 
The College agreed to pay her $300 and permit her to collect five dollars 
per week from such students as were confined in the hospital. There 
was very little illness during the fall term, but quite a number were 
in the hospital during the winter and spring terms. There were, however, 
no serious cases excepting that of Norman Edwards, the son of Dr. 
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Howard Edwards, professor of English. After several weeks’ illness this 
young man was taken to his old home in Virginia where he died. 
Several Lansing doctors pronounced the case malarial fever. The doc- 
tors in Virginia diagnosed it as typhoid fever. The hospital service 
during the past year has been very satisfactory. Students seemed to 
appreciate the services of Miss Ketcham and were almost always ready 
and willing to go to the hospital when ill. The building has been fitted 
up with neat, small iron bedsteads, and is in every way very neat and 
comfortable. Serious illness is often avoided by prompt removal to the 
hospital and such special care as only a trained nurse can give. 

The women’s building was ready for occupancy at the beginning of the 
year. In addition to the teachers of this department sixty-six young 
women lived in this building. The effect of this beautiful and com- 
modious home has had a marked influence upon the young women. The 
building was dedicated on the 25th of October. It was pre-arranged to 
have the State Federation of Women’s Clubs meet in Lansing at such 
a time as would be suitable to dedicate this building. Invitations were 
also issued to all the granges and farmers’ clubs of the State to be 
represented on this occasion by one delegate. About 250 representing 
the various women’s clubs and about 50 representing granges and farm- 
ers’ clubs, besides many other visitors from a distance, were present. 
The dedicatory exercises were held at 10 o’clock in the Armory. The 
building was crowded, over 1,000 being present. After music, and 
prayer by the Rey. E. B. Allen, the president of the College gave a brief 
description of the building and also of the efforts put forth to establish 
a women’s department and provide for it a commodious home. Miss 
Maud R. Keller, dean of the women’s department, warmly welcomed the 
visitors and spoke of the work of the department. Mrs. Nellie Kedzie, 
professor of household economics in the Bradley Polytechnic Institute, 
Peoria, Ill., spoke on the ‘American Queen.” Miss Mary Evans, president 
of the Lake Erie College for women, gave an address on “Culture in the 
College Home.” Mrs. Anna A. Palmer presented a valuable paper on 
“Education for Practical Life,’ and Mrs. Marie B. Ferry spoke on “‘Edu- 
cational Debts and Dangers.” Mrs. Inman, of Grand Rapids, presented 
a collection of books which were donated to the women’s department by 
the various women’s-clubs of the State. Mrs. Mary A. Mayo, who was to 
represent the grange on this occasion, was not able to be present on 
account of the illness of her daughter. The meeting closed shortly 
after 12 o’clock when invited guests to the number of 450 repaired to 
the Women’s Building where a bountiful banquet was served by the 
women’s department in the dining room and corridor on the third 
floor. Dr. Kedzie, in his inimitable style, served as toast master. The 
following responses were made: Dr. Eliza Mosher, of the University of 
Michigan, on the “Evolution of True Womanliness”; Miss Julia King, of 
the State Normal College at Ypsilanti, “Greetings from the Normal 
Schools”; Mrs. Ella Rockwood, “The Twentieth Century Girl’; the Hon. 
Jason E. Hammond, “The Boy’s Side”; Mrs. Root, of Bay City, in behalf 
of the Washington Tree League, presented some little trees with the 
request that they be set out on the campus. The Hon. L. Whitney Wat- 
kins spoke of “The Country for Girls”; Hon. C. J. Monroe told of some 
things to be hoped for from the Women’s Department; Miss Julia Ball, 
of Hamburg, spoke of “\WWomen ds Helpmeets Rather Than Competitors 
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of Man”; and Mrs. Martha A. Keating, of Muskegon, president of the 
State Federation of Women’s Clubs, spoke of the “College Woman.” It 
is very much regretted that the addresses on this occasion were not given 
permanent form in print. They were of an unusually high order and 
would be read by the future young women in this department with great 
interest and profit. This occasion was a notable one in the history of the 
College. There perhaps has never been before so large a gathering of 
representative women in the State. Great interest was shown by all in 
the Women’s Department, and praises of the Women’s Building ‘will no 
doubt now be sung in all parts of the commonwealth. 

The Dairy Building, which was in course of construction during the 
past year, was completed in December, and was dedicated on February 
7. The State Dairymen’s Association held its annual meeting at the 
College at this time, and one session of the meeting was given up to the 
dedicatory exercises. The following program was carried out: 


Music—‘‘ Where are you going my pretty maid?” - : - Double Quartet. 
** Legislation for the Dairy School,” - - Hon. J. W. Helme, Jr. 
“The Dairy School and the manufacture of Dam Products,” - 

Hon. Geo. B. Horton, Se eee, a State Grange. 


Music—Vocal solo - - Miss Hadley. 

“The Benefits of the Dairy School to the Butter Maker,” “Mr. ae! Ruff, St. Clair. 

‘«The Rise of the Dairy Schools,”’ - - Hon. R. A. Pearson, 
Asst. Chief of the Dairy Divi ision, Washington, ID Ee) 

Music—Our Old Kentucky Home, - sa ei 


‘The relation of the Special Courses to the Regular College Work,”’ - 
President J. L. Snyder. 
Inspection of the dairy building. 


This building is all that could be desired for the money expended. It 
will serve the purposes for which it is intended for many years to come. 


LEGISLATION. 


We felt proud two years ago when the Legislature granted the College 
$95,000 for the Women’s Building and furnishings, $15,000 for a Dairy 
Building, and $4,000 for a barn, together with other appropriations 
amounting in all to $132,000. The last Legislature, however, did even 
better than this. It had been felt for some time that the College had 
reached such a stage in its development that it should have a permanent 
income for building purposes. It has been difficult in the past to plan 
for the future when it was not known what the next Legislature would 
do. After careful deliberation the Board decided to ask the Legislature 
for a tax of 1-15 of a mill on the taxable property of the State. The 
House committee, however, of whom Mr. B. A. Nevins of the class of 
‘74 was chairman, decided to make an appeal for 1-10 of a mill, and in- 
clude in this bill the funds necessary to support the farmers’ institutes, 
Northern Peninsula Experiment Station, student labor, repairs to build- 
ings, etc., for which in the past special appropriations have been made. 
In addition to this it was decided later to limit the amount to $100,000. 
In this form the bill passed both houses and received the signature of the 
Governor. As the 1-10 of a mill amounts to over $110,000, it is safe to 
say that in the future the College will receive from this act $100,000 per 
year. After providing for the items mentioned above, there will be left 
for the present between sixty and seventy thousand dollars per annum 
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for building purposes. This can be put to splendid use in meeting the fol- 
lowing needs of the College: 


IMPROVEMENTS. 


Without making any attempt to classify these needs in the order in 
which they should be responded to by the College, the following improve- 
ments are very imperative: 

Heating and water plant. Our present heating system was inaugurated 
nineteen years ago. It was then extended to only two or three buildings. 
To these have been added other buildings from year to year until at 
present the old system is extended to almost all the large buildings on 
the campus. In many instances the extension was of a cheap and inferior 
order. Breaks are frequent and much of the heat radiates into the 
ground. The boilers are old and unsafe. To heat the buildings erected 
last year—the Women’s Building and the Dairy—a temporary arrange- 
ment has been provided by the erection of a boiler near the Women’s 
Building. This makes it necessary to keep two sets of firemen. 

Our water system was also put in operation nineteen years ago. 
Wooden pipes were used. These have become leaky and an unnecessary 

vaste is going on all the time. The most perplexing trouble, however, 
comes from the fear of fire. We have our system so arranged that we can 
connect with the river at once and use our large pump, but it is feared 
by our engineer that if we were to put a heavy pressure on these old pipes 
they would burst. It is not believed by those in a position to know that 
these old wooden pipes would stand sufficient pressure to force the water 
to the top of one of our high buildings. We should have a new heating 
and water system. There should be tunnels run across the grounds in 
which all the pipes and wires could be placed. It is estimated that a 
proper system would cost about $60,000. 

In our mechanical engineering course we have 222 students. We have 
the same shop room, drawing rooms, etc., as were thought necessary for 
the department when it numbered only about 90 students. We now 
divide the classes into sections so that the more crowded shops can be 
kept running practically all the time. Even with this arrangement it is 
almost impossible to find accommodations. Every lathe is taken and 
with the increase that is sure to come in this department we must have 
more room in order to accommodate them. Our present building, while 
it has answered the purpose up to the present time fairly well, is a cheap 
structure, costing, all told, about $15,000. This building should be used 
exclusively for shops and our Engineering Department should have 
a new building,—one costing fifty or sixty thousand dollars. It could at 
once be put to excellent service in providing rooms for drawing, drafting, 
class rooms and engineering work. 

Auditorium and Library. The old chapel seats less than 200 persons. 
If all our students today desired to attend our exercises only about 
one-third of them could be accommodated. There is no opportunity to 
call the students together and address them in a body. The incentive 
to attend religious exercises is very much stultified at the beginning of 
each term when a great many are turned away for lack of room. For 
our lecture course and for other large meeting we are required to use the 
Armory. This necessitates the hauling of chairs to the extent of six or 
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eight hundred and disposing of them again the next morning. By this 
arrangement the work of the Military Department is interfered with 
considerably. It is very difficult to arrange for public meetings under 
these circumstances, and while it is desirable at times to have the 
students assemble, under present conditions it is practically out of the 
question. ; 

Our library consists of 21,000 volumes valued at an average price of 
two dollars per volume. A great many of these books could not be re- 
placed if destroyed by fire. There is perhaps no other place in the country 
where such a valuable collection of books is housed in a building which is 
not fire proof. Our present room is over crowded and no longer affords 
proper accommodation for our great body of students. A_ fire-proof 
library and auditorium, such as our present needs demand, would cost 
about $80,000. 

Physics and electrical engineering. The Department of Physics and 
Electrical Engineering is located in the north end of the building oc- 
cupied by the Chemical Department. This arrangement was satisfactory 
when the College had but 200 students, but at the present time there are 
220 students studying chemistry, and 170 studying physics. It is simply 
impossible to accommodate this number of students properly in this 
building. The Department of Chemistry needs all of this building and 
even then the present number of students would not have any too much 
room. We should have a new building for physics and electrical engineer- 
ing. The Electrical Department would develop rapidly if an opportunity 
were given it. To do good work in physics considerable laboratory room 
is necessary and a building costing from fifteen to twenty thousand dol- 
lars could be very properly and profitably devoted to this department. 

Bacteriological Department. Bacteriology as a useful science has 
forced its way to the front within the last few years. It promises to be 
particularly helpful to the farmers, and should in the future have an im- 
portant place in our curriculum. Dairying, live stock, domestic economy, 
and much other work in the College depends largely on bacteriology. 
Four years ago we began this work and assigned rooms for it in the vet- 
erinary building. It has far outgrown these rooms, and must have a 
new habitation soon. The Veterinary Department needs the entire 
building and should have it. There can be some very useful experimental 
work carried on in connection with the Bacteriological Department, and 
to house it properly we should have a separate building costing, with the 
proper furnishings, about $15,000. 

Our botanical building is over-crowded and should have an addition. 
Our Agricultural Department should have a fine agricultural building. 
Ohio has an agricultural building costing $100,000; Illinois has an agri- 
cultural building costing $150,000; and Wisconsin this year received 
$150,000 for the erection of such-a building. 


FACULTY. 


At the close of last year Mr. Harry E. Smith, who had been a very 
faithful and efficient employe of the College for four years, as instructor 
in mechanical engineering, resigned to take up practical work. Prof. 
Alexander Moseley, who had been assistant professor in mechanical 
engineering for one year, resigned to accept a similar position in Lewis 


DEPARTMENT REPORTS 27 


Institute, Chicago. Prof. Hugo Diemer, a graduate of the Ohio Univer- 
sity, and who at the time held the chair of professor of mechanical 
engineering in the A. & M. College of North Carolina, was called to the 
position vacated by Prof. Moseley, and Mr. Herman W. Reynolds, a 
graduate of the University of Pennsylvania, was elected instructor in 
mechanical engineering to fill the position made vacant by the resigna- 
tion of Mr. Smith. 

At the end of the fall term Mr. W. O. Beal, who had filled the position 
of instructor in mathematics very acceptably for two years, resigned to 
pursue graduate work in the Chicago University. This department was 
also given an additional instructor. Mr. Leslie L. Locke, a graduate of 
Grove City College, Pa., and also State College, Pa., and Alfred H. 
Parrott, a graduate of the University of Kansas, were elected instructors 
in mathematics. Mr. John Michels, a graduate of the University of 
Wisconsin, was elected instructor in dairying; Miss Sarah B.S. Avery, 
instructor in calisthenics; Miss Carrie Alberta Lyford, B. S., instructor 
in cookery; Mr. 8S. F. Edwards, B. 8., instructor in bacteriology, and Mr. 
W. T. Shaw, B.S., instructor in zoology. A department of bacteriology 
was organized and Prof. C. E. Marshall, who had, during the past four 
years, been the bacteriologist of the experiment station and also in- 
structor in bacteriology, was placed in charge. 

Commencement exercises this year were held from the 16th to the 21st 
of June. The baccalaureate sermon was given by the Rey. David R. 
Breed, D. D., professor of Sacred Rhetoric in the Western Theological 
Seminary, Allegheny, Pa. The commencement address was delivered 
by Prof. J. B. Johnson, C. E., of the Wisconsin University. The degree 
of Bachelor of Science was conferred upon the following: 


J. Guy Aldrich. Clare W. Haven. Fleta Paddock. 
Franklin A. Bach. George C. Humphrey. Fred L. Radford. 
William J. Bailey. Mark L. Ireland. ‘ Charles P. Reed. 
Hugh P. Baker. Don B. Jewell. George Severance. 
Roy L. Brown. Charles W. Kaylor. - Vernon M. Shoesmith. 
George E. Chadsey. Samuel J. Kennedy. J. Hackley Skinner. 
John F. Coats. Mary 8S. Knaggs. John B. Stewart. 
Arthur J. Cook. Ralph M. Lickly. Horace T. Thomas. 
Harry J. Eustace. L. Bayard Littell. Gordon E. Tower. 
Alice M. Gunn. Charles A. McCue. Walter W. Wells. 
Gustave Gutekunst. Newell A. McCune. George D. White. 
Celia A. Harrison. Robert 8. Northrop. Roswell A. Whitney. 
Arthur H. Hayes. Roy M. Norton. Vesta Woodbury. 


The degree of Master of Science, in course, was conferred upon Dick 
J. Crosby, 93, and W. T. Shaw, 99, University of Minnesota, 
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For further information concerning the work of the college you are 
respectfully referred to the several department reports in the following 


pages. 
Respectfully submitted, 


J. L. SNYDER, 


AGRICULTURAL COLLEGE, MICH,, 
June 30, 1901, 


President. 
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REPORT OF THE DEPARTMENT OF PRACTICAL AGRICULTURE. 


To the President: 

Sir—I have the honor to submit the following report of the Depart- 
ment of Practical Agriculture for the year ending June 30, 1901. 

But one change has been made during the current year in ‘the teaching 
force of this department. Mr. J. J. Ferguson was made instructor in 
animal husbandry and Mr. John Michels, a graduate of the University of 
Wisconsin, was elected to the position of assistant instructor in dairying. 

Graduates from the agricultural course continue to be in demand 
as instructors in agriculture or as experimentalists at experiment 
stations. This being true it has been thought advisable to make it 
possible for students. having such work in mind to elect advanced work 
along agricultural lines. 

We are pleased to state, and we believe it can be said without fear 
of successful contradiction, that there never was a time within the 
past fifteen years’ history of the institution when agriculture and 
agricultural instruction have received so large a share of the agricultural 
student’s thought and interest as now. Ten years ago it was no uncom- 
mon thing to hear groups of students not only ridiculing students who 
took a lively interest in their agricultural work, but instructors and 
the information they conveyed to the student. It is a source of pleasure 
to all friends of the college and agricultural education in general that 
this change of sentiment “has taken place. Personally we “believe it a 
healthy atmosphere for the boy or young man of the farm to breathe for 
four or more years. 

In our last report we said ‘agricultural instruction is in a transi- 
tional stage.” What was true one year ago is more true today. <A year 
has only shown the greater possibilities. In that time it has been found 
that more interests and industries of the farm are capable of being 
taught in class-room, laboratory, barn and field. To see that none of 
these growing interests suffer, growth of the department is necessary. 

In our judgment the two phases of agricultural instruction most 
neglected at our institution at present are dairying and farm crops. 
We cannot give more attention to these subjects without more time. 
Those best informed know that the curriculum of the agricultural course 
is already crowded. It seems then inevitable that within the near 
future our agricultural students should be better prepared before 
taking up a college course in agriculture. 

There certainly should be provision made for the agricultural student 
who wishes to take up station or agricultural college work after gradua- 
tion to pursue the study of modern languages and have such work 
credited. However desirable it may be for the college to graduate men 
thoroughly equipped along practical agricultural lines it is not, in the 
mind of the writer, foreign to our work to train instructors in agricul- 
ture and experimentalists. 

During the past year it has been the effort of the department to 
bring students into closer touch with practical farm life and typica) 
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progressive farmers. To this end several prominent stock breeders and 
farmers have been invited to address our students and quite a number 
of our best farms in the State have been visited. We thoroughly believe 
that such trips and the contact of the student with the best that is in 
practical agriculture is of incalculable benefit to the student. We 
hope to develop this line of work in the future. 

The department has helped to organize and maintain an annual 
students’ judging contest which promises to be of great value to the 
student. 

The Michigan Agricultural College was represented by a creditable 
exhibit of live stock at the Chicago International Exposition of 1900. 
Some fine specimens of sheep have been added to the college flocks. We 
believe that we are not optimistic when we state that the college stock 
and farm were never in better condition than at the present time. 

It is indeed an invigorating experience to a farmer, who loves so 
much to see a “good stand” of clover, to wander along the college lane 
and find that every field on the left side of the lane is beautifully seeded 
to clover. Only in one field, number 13, was any timothy sown with 
the clover. 

In our opinion such clover is only possible on fertile virgin soil or 
where an abundance of barnyard manure is regularly applied. It is 
no secret that such a system of farming brings success. The Farm 
Department is doing what it can to emphasize this fact among students 
and farmers by the most potent factor possible—an object lesson. 

The present agricultural laboratory is in no way, adequate to the 
needs of the department. We hope in the near future to see a suitable 
building which will in every way meet the wants of the department and 
represent the importance of agriculture in Michigan and of agricultural 
education at our college. 

Respectfully submitted, 
HERBERT W. MUMFORD. 
Professor of Agriculture and Superintendent College Farm. 
AGRICULTURAL COLLEGE, MICH 
June 30, 1901. 
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REPORT OF THE DEPARTMENT OF HORTICULTURE AND LAND- 
SCAPE GARDENING. 


To the President: 

Sin—Although there has been no increase in the working force there 
has been a conside rable increase in the work that has fallen to the 
department. This has been due to the larger number of elective subjects 
that have been taught by the department and the increase in the number 
of students. as well as to a considerable increase in the amount of work 
performed upon the grounds. 

As the curriculum is now arranged, the required work of the students 
in this department begins with the spring term of the sophomore year. 
It continues for two terms, occupying one hour in the lecture room and 
two and one-half hours of laboratory work each day. During the 
remaining five terms of the course the work is elective, but for the 
agricultural students the election lies only between agriculture and 
horticulture. The class room and much of the laboratory instruction 
has been under the charge of Prof. U. P. Hedrick, who presents the 
following report of his work for the past year 

“During the fall term the. following classes, the number of students 
in each being given, were under my charge: Agricultural juniors in 
pomology, 34; women juniors in landscape gardening and floriculture, 
15; women seniors in floriculture, taken as an elective, 10. The agri- 
cultural seniors, 14 in number, who had elected horticulture the year 
previous, were for this year tranferred to the Botanical Department 
in order that they might take a much needed course in physiological 
botany. Two hours per day were spent in laboratory work with the 
juniors in pomology. 

“The class-room work during the winter term was much lighter than in 
the one preceding, consisting of but two regular classes, namely: Evolu- 
tion of garden plants, taken by 14 seniors, and floriculture and vegetable 
forcing, a junior study taken by a class of 18. During this term the 
writer addressed seven farmers’ institutes on horticultural subjects. 

“My work in the spring term was as follows: <A class of 63 sopho- 
mores, men and women, in vegetable gardening; a class of 15 juniors in 
spraying of plants, twice a week; a class of sophomore women and 
junior men in landscape gardening, three times a week; a class of 10 
juniors in thesis work two hours per day; and seven seniors in thesis 
work at such hours as could be found.” 

As in previous years, the work in pomology consisted of lectures 
and laboratory work. A section of the agricultural juniors spent two 
hours each day in studying the characteristics of the different species 
of fruit in common cultivation and in becoming familiar with the leading 
varieties of each. Others were engaged in the routine work of the 
greenhouse, grounds, orchards and vegetable garden. In the winter 
term Mr. Gunson had charge of the laboratory work in the greenhouses 
of the regular agricultural and women students electing floriculture e, as 
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well as of a number of special students in horticulture. The laboratory 
work of the sophomores in the spring term consisted of practical work 
in fruit culture, vegetable and landse ape gardening. In fruit culture, 
or pomology, it included grafting, pruning fruits of all kinds, planting 
and transplanting, including the planting of root grafts and seedlings 
for budding in the nursery, and the digging of nursery trees. In the 
vegetable garden they took up the sowing of seeds in hot-beds and 
forcing houses, transplanting, sowing the different crops by hand and 
with seed drills in the open ground, and the general work of the season. 
In landscape gardening the work consisted of the pruning of shrubbery, 
laying out and planting of borders and beds with shrubbery, herbaceous 
pere nnials and annuals, car ing for walks and drives, ete. This work was 
performed under the direction of the writer, Mr. M. L. Dean, assistant 
in the experiment station, and Mr. H. Sherman, an employe of the depart- 
ment. As the work required careful supervision, it became necessary 
to make use of the assistance of several upper classmen pa are making 
a specialty of horticulture, as student instructors. Mr. R. 8. Northrop, 
‘01, took charge of the work of grafting and the care of nursery stock; 
Mr. Geo. E. C hadsey, ’01, had the oversight of the pruning of the shrub- 
bery and much of the landscape gardening work; Mr. D. 'B. Jewell, 701, 
aided Mr. Dean in carrying on the instruction in the vegetable garden 
and forcing house; Mr. E. R. Bennett, ’02, took charge for several weeks 
of the pruning of orchard trees. All of the instructors showed excel- 
lent judgment and good executive ability in conducting the work, and 
the students displayed much interest in it. 

The juniors electing horticulture were allowed to choose the line of 
work they would take up. Several elected floriculture under Mr. Gunson, 
but a majority took up an interesting line of experiments under Prof. 
Hedrick. 

SPECIAL STUDENTS IN HORTICULTURE. 


Although the department has offered but one special six weeks’ course 
during the past year, that in fruit culture, a number of students for spec- 
ial work in floriculture presented themselves and were assigned to the 
regular classes for this instruction. 

To the short course students in pomology the lectures and laboratory 
instruction was given by the writer, while Prof. Hedrick gave them one 
lecture each day on the chemistry of plants, soil and fertilizers. Prof. 
Wheeler had charge of the work in botany and Prof. Pettit of the in- 
struction in entomology. 

THE GROUNDS. 


As noted above there was a considerable increase in the work done 
upon the grounds and about the buildings. During the summer trenches 
were opened up for sewer and water pipes to supply “Oakwood,” the 
addition now being opened at the north of the college grounds. This 
work was all paid for by the owners of “Oakwood.” Other trenches were 
opened for a water pipe to the women’s building, for a steam pipe to the 
horticultural laboratory and for steam, water and sewer pipes to the new 
dairy building. As the women’s building and dairy building approached 
completion, a Jarge amount of rubbish of all kinds was removed, and 
the ground about them was graded. In order to bring the grade line 
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up to the water-table, it became necessary to haul several hundred loads 
of soil, which took up the extra time of the teams during the fall and 
for a number of days in the spring. The soil about the dairy building 
is a light sand and this was covered to the depth of four inches with 
surface soil. The lawn was then seeded, shade trees and evergreens 
planted and shrubbery and flowering plants set out. Several other 
borders were prepared and planted and a considerable amount of grad- 
ing and sodding was done. As the Norway spruces about the grounds 
had in many places become so large as to cut off the view, it was thought 
best to remove a part of them and some twenty were dug out by the 
roots. Many of them were very fine specimens, planted forty years ago, 
and fifty to seventy feet high. In addition to the changes above men- 
tioned, it has required a large amount of work to keep up the drives, 
lawns, shrubbery and flower beds, but it has been done without any 
increase in the working force. During the late fall the new athletic 
field was graded and a quarter mile bicycle track with embankments at 
the curves was laid out, the work being done by the teams and regular 
employes of the department. 

Late in the fall, an artificial stone walk to the new women’s building 
was constructed, connecting with the main walk near the library at 
one end, and with the same walk in front of Howard Terrace at the 
other. The grounds are now fairly supplied with cement walks, but 
there are at least four places where short lengths could be used to 
advantage, (1) from the dairy building to the library, (2) along the east 
side of Abbot hall to the armory, (3) north from the east ward of Wells 
hall, (4) east from College hall to connect with the walk to the library. 


GREENHOUSES. 


The college greenhouses have been under the charge of Mr. Thomas 
-Gunson, whose title has been changed during the year to “Instructor 
in floriculture.”’ In addition to the care of the houses he has taken 
charge of the practical instruction in floriculture, and has given some 
time to attending the sessions of the State Horticultural Society and 
Farmers’ Institutes. 

The iron frame houses constructed in 1892 are in good condition 
except that the woodwork needs painting, but the remaining wing of 
the house should be rebuilt at once. We also need larger accommoda- 
tions for the laboratory work of the students, which can be free from 
the intrusion of visitors during class hours. In order that they may 
properly serve for practical work of the students in commercial flori- 
culture we should have houses for the growing of roses, carnations 
and the propagating of plants. 

During the session of the legislature, flowers were furnished for the 
presiding officers’ desks and for various functions at the capitol. The 
plants and flowers have also been in great demand for receptions and 
other gatherings at the college. 


VEGETABLE GARDEN AND ORCHARDS. 


Aside from their value for experimental purposes, the orchards and 
gardens have served for purposes of illustration and for the practice 
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work of the students. The work thus furnished has, for the most part, 
been paid for, and has thus aided about 125 students in paying their 
college expenses. The products have been harvested by the students 
and sold to the boarding clubs and members of the faculty. 

Respectfully submitted, 

L. R. TAFT, 

Professor of Horticulture and Landscape Gardening. 

AGRICULTURAL COLLEGE, MICH., 
June 30, 1901. 


REPORT OF CHEMICAL DEPARTMENT. 


President Snyder: 

The ara report of the Chemical Department for the year closing 
June 30, 1901, is herewith submitted. The year has been a very success- 
ful one in this department, the number of students larger than in any 
year of the history of the college, and the interest of all the classes has 
been sustained in the various lines of work. Many of the classes are 
so large that it is necessary to divide them in order to provide room 
for laboratory work. The need of more room for individual work in 
the laboratory becomes more pressing with each succeeding year. 

The total number of students in the Chemical Department this year, 
counting them by terms is 524. Many of these students appear more 
than once in this number as they pass successively in the classes of the 
college year. 

The following general statement will indicate the kind of instruction 
given in classes and order of sequence. 

During the year instruction has been given in elementary chemistry 
to the students in the sophomore class in “the agricultural course and to 
the students of the same class in the women’s course, for one term. 
The instruction in both classes included five lectures a week and two 
hours of laboratory work. 

The same students in these two courses deyoted one term (two hours 
a day) to analytical chemistry, and the following term to organic chem- 
istry, with laboratory practice. 

In the mechanical course, the students spent six hours a week in 
mineralogy, or the special study of the metals as related to mechanics 

During the winter term the regular course of lectures was given to 
the junior agriculturals on agricultural chemistry. 

In the spring term a course of lectures on meteorology was given to 
the senior agriculturals who elected that study. 

During the winter and spring terms a class of young men was organ- 
ized who wished to specially prepare themselves for chemical work in the 
growing beet sugar industry of our State. 
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NUMBER OF STUDENTS BY CLASSES, AND HOURS OF CLASS WORK IN BACH TERM. 


Students. Hours. 
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OUTSIDE WORK. 


The usual amount of work of a miscellaneous character has come to 
the chemical laboratory, analysis of marls and coals, the examination 
of numerous specimens of materials that strike the eye of the observer 
and differ from the usual soil materials. Among these a large number 
of decomposed granite, showing the glittering particles of mica so easily 
mistaken for gold. The laboratory seems to be a bureau of general 
information for the public. 


A NEW DOOR OF USEFULNESS. 


The Chemical Department is ever desirous of finding new ways by 
which it may benefit the farming class. .\ new door of usefulness opens: 
before it in the valuation of commercial cattle foods. It is not necessary 
that all such materials should be analyzed. For a large body of such 
materials the good judgment of the cattle feeder is sufficient. The 
food value of whole grains and the meals produced from them is evident 
io every stock feeder. The judgment is not so simple when the residues 
and by-products of such grains and seeds are offered in the form of 
hulls, brans and mixed feeds. The miller and manufacturer usually 
removes the most valuable and costly material, and the residue is often 
deficient in protein and fat, but contains an excess of carbonaceous 
material of a cheaper grade for stock feeding. This is not always the 
case, but is true as a general rule. 

The true value of such by-products cannot be determined by mere 
inspection; they vary widely in value and availability; they are not ac- 
curately measured by the price, for two samples of hulls of. similar 
appearance demand the same price, vet differ by fifty per cent in real 
value. In such case the chemist may render the stockman valuable 
assistance, 

The increasing consumption of such by-products of mills and factories 
and the introduction of other stock feeds for which extraordinary value 
is claimed, make it desirable that the stock feeder secure information 
which may assist him in determining their real value. In many states 
the analysis of such products is systematically done and the composition 
is branded upon every package offered for sale. In such way the stock 
feeder has some assurance of the value of the material he buys. 

“At the meeting of the Michigan Dairymen’s Association last winter 
the subject was discussed and the importance of such analysis was 
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recognized, The plan of gathering specimens of stock feeds, having 
them analyzed, and the results given to the public in Bulletins in the 
same way as commercial fertilizers have been treated was approved and 
resolutions to that effect were passed. <A bill for this purpose was 
introduced in the last legislature but failed to pass. There is little 
doubt that the stock and dairy interests of the State will demand legis- 
lation to protect their interests in this line. 
Respectfully submitted, 
R. C. KEDZIE, 
Professor of Chemistry. 
I. S. KEDZIE, 
Adjunct Professor of Chemistry. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1901. 


REPORT OF THE MECHANICAL DEPARTMENT. 


To the President: 


Srr—I have the honor of submitting the following report of the work 
done in the Mechanical Department during the year ending June 30, 
1901. 

The work in the class rooms, drawing rooms, etc., has been conducted 
as follows: 


FALL TERM. 


Seniors.—Thermodynamics by Prof. Weil. Graphical Statics of 
Mechanism, Elementary Kinematics, and Steam Engine Design by Prof. 
Diemer. Experimental Laboratory by Prof. Weil and Mr. Reynolds. 
Shop Practice by Mr. Leonard. 

Juniors.—-Machine Design by Mr. Reynolds. Metallurgy by Prof. 
Weil. Shop Practice by Mr. Leonard. 

Sophomores.—Shop Methods by Mr. Leonard. Shop Practice by Messrs. 
Leonard, Theadore, and Baker. 

Freshmen.—Shop Practice by Mr. Bradford and Mr. Baker. 

Sub-Freshmen.—Visits of Inspection by Mr. Reynolds. 


WINTER TERM. 


Seniors.—Adyanced Kinematics by Prof. Weil. Steam Engineering 
Laboratory by Prof. Weil and Mr. Reynolds. Advanced Machine Design 
by Mr. Leonard. 

Juniors.—Machine Design, Steam Engine Design, and Valve Gears by 
Prof. Diemer. Boilers by Prof. Weil. Shop Practice by Mr. Leonard. 
and Mr. Theadore. 

Sophomores.—Elements of Machine Design by Mr. Reynolds. Shop 
Practice by Messrs. Leonard, Theadore, and Baker. 
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Freshmen.—Shop Practice by Mr. Bradford and Mr. Baker. 
Agricultural Freshmen.—Shop Practice by Messrs. Theadore, Brad- 
ford, and Baker. 


SPRING TERM. 


Seniors.—Engineering Practice and Thesis Work by Prof. Weil. Orig- 
inal Design by Mr. Leonard. 

Juniors. Strength of Materials and Testing Materials of Engineering 
by Prof. Diemer. Shop Practice by Mr. Leonard and Mr. Theadore. 

Sophomores.—Elements of Machine Design and Elements of Steam 
Engine by Mr. Reynolds. Shop Practice by Messrs. Leonard, Theadore, 
and Baker. 

Freshmen.—Shop Practice by Mr. Bradford and Mr. Baker. 

At the close of the College year, Professor A. W. Moseley resigned his 
position as assistant professor of mechanical engineering to accept an 
assistant professorship—at a considerable advance in salary—at the 
Lewis Institute, Chicago. Mr. Moseley is a man of experience in 
engineering—both in practice and teaching—and he rendered this de- 
partment, during his brief connection with same, very efficient service. 
Biro HH. Ee. Smith, instructor in mechanical engineering, also severed 
his connection with this department last year; he accepted a position 
in practical engineering work. During a service extending over four 
years in the department, Mr. Smith show ed himself to be a conscientious, 
thorough, and efficient worker. The positions vacated by the above 
named men were filled by the election of Mr. Hugo Diemer and Mr. 
Hermann W. Reynolds to the assistant professorship and instructor- 
ship, respectively. 

The large attendance, during the year, necessitated the employment 
of Mr. Theadore to give instruction in the machine shop as well as in 
the forge shop, and of Mr. E. J. Gunnison as assistant in the foundry and 
wood shop. Mr. G. B. Fuller assisted in the shops and experimental 
laboratory during a portion of the fall term. 

The crowded condition of our shops permits of spending but a com- 
paratively small amount of time in machine building. During the 
year a 10-inch wood lathe has been completed, and considerable work 
done on a 16-inch engine lathe now under construction. In this connec- 
tion I would report that the department now has complete designs and 
working drawings for a number of machine tools, including a milling 
machine, drill press, engine lathe, and shaper. The drawings were made 
by our senior classes and under the immediate supervision of Mr. 
Leonard. 

During the year the usual amount of repair work has been done, and 
our shops will run during a greater part of the summer vacation mainly 
for the purpose of doing similar work. 

Among the more important apparatus added to this department, 
during the year, I will mention the following: No. 3 Oliver wood 
trimmer; Leland, Faulconer & Norton universal trimmer; two steam 
engine indicators; Fairbanks cement testing machine; Corliss valve. 
model; tachometer; Carpenter separating calorimeter; throttling ealori- 
meter; Yankee drill grinder; mercury pyrometer; three 14-inch x 6-foot 
standard lathes, built by the American Tool Works Company, Cincin- 
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nati, Ohio.—the tools last named being a very valuable addition to our 
equipment. A Parr calorimeter, for testing heat of combustion of fuels, 
has been purchased, jointly with the Chemical Department. 

The department has recently made and installed one hundred lockers, 
in the wood shop; these lockers are in fourteen portable cases, each 
case carrving eight lockers, and are a great convenience to students, 
as well as facilitating work in the shop. We have, also, made and 
installed a case for 150 small drawing boards and placed 90 such boards 
in the wood shop,—the boards to be used in connection with pattern 
sketches. 

In consequence of the continued increased attendance in this depart- 
ment—an increase of 112 per cent during the past ten years—there is 
great need, for the proper handling of our students, that the department 
be given more floor space. I desire to again urge the consideration of 
an additional building for carrying on engineering and drawing-room 
work. In fact our class room and drawing rooms are so crowded at 
times, that not only is the work carried on at a disadvantage, but the 
conditions are such as to impair the health of the students. Further 
i would suggest that until such time as we can provide proper accom- 
modations for students the number of students in the mechanical course 
should be limited to 150 in all. 

A yery satisfactory interest has been displayed in our work, during 
the past year, by engineering concerns and some valuable apparatus has 
been loaned to the department for experimental purposes; among such 
apparatus I may mention a wind mill from the Maud S Wind Mill & 
Pump Company, fan blowers from the Buffalo Forge Company and the 
American Blower Company of Detroit, and a 12 H. P. gasoline engine 
from the Lansing Boiler & Engine Works. 

During the summer and fall months of 1900 the writer did consider- 
able work as consulting engineer for the College in connection with the 
heating of new buildings, ete. 

. Respectfully submitted, 
CHAS. L. WEIL, 
Professor of Mechanical Engineering. 
AGRICULTURAL COLLEGE, MIcH., 
June 30, 1907. 
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REPORT OF THE DEPARTMENT OF BOTANY AND FORESTRY. 


To the President: 

Herewith I have the honor to hand you my report for the year closing 
June 30, 1901. 

During the year students have received instruction in this department 
as shown in the following table: 


| | 
| Hours No. of 

Class. | Subject, Term. | per students 
week. enrolled. 
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The teaching force of the department remains unchanged, while the 
number of students is twenty-nine more than last year. There has been 
a larger proportion of laboratory work than ever before, and more of 
other kinds of work than ever before. As the number of students in the 
College increases, there is more correspondence in answer to hosts of 
inquiries regarding weeds, grasses, fungi, forestry and miscellaneous 
things in very great variety. There are more calls on oa members of 
the teaching force for lectures outside the College, e. g., Longyear on 
mushrooms, twice in Detroit, Professor Wheeler at cher meeting of the 
State Pioneer Society, myself at a meeting of four societies ‘held in 
New York city, and one held at Rochester, New York, one high school 
conmmencement, one at the round-up institute. 

Answering questions for the Michigan Farmer and articles for other 
journals demand time. 
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THE HERBARIUM. 


The additions for the year past have been as follows: 


Seed plants, ferns and their allies. 


ma. C. Skeels, plants from northern Illinois... ..........5+/0 scams 144 
Seay FOPNDECK, -GACTH ELC ic: « ais ien b's. ais sym cadres oman ere mane 7 
L. H. Dewey, for U. S. Dept. Agriculture, cultivated varieties of 
MUOMELED CANNED ON MAISD 5 ys n) Nn Ay ' te In. .0 6 inl Sn hevcn poe 3 
Rey. F. P. Daniels, Michigan and Western United States........ 64 
Klias Nelson, species of Antennaria of United States............ 47 
b. L. Robinson, from herbarium of Harvard University.......... 146 
A. Phelps Wyman, collected to order in the Arnold Arboretum 1,500 
Sam’l Tracy, the coast of Florida and vicinity................:5 617 
07.2 ringle, Mexican planta for 1900.00... Ji, h. 0 oes a eee 190 
2). MeLouth, plants from Muskegon... .)...).:.5. 000 oss eee 136 
Wheeler and McLouth, plants from Muskegon............-.6..5 121 
C. F. Wheeler, plants collected at Crystal lake, Montcalm county 181 
c.f. Wheeler, Pine lake and Park lake. ).0....¢.s6 0055 «eee 57 
ea. ov neeler:: Chandlers. lo. ase Gos wise ieee 55 oka eee 50 
©..F. Wheeler, plants collected at Chatham. .....:..... 4. .9n8 296 
C. F. Wheeler, plants collected near the College............,.. 326 
Pree. esedl,  hawthorng 4). eco ie bie wa ereces ieee ote ee 20) 
Pa onle, plants from: Adasicay .5.3.:./c:\.'. «22a ee fale 144 
Bb. Barlow, plants collected in Marquette county................ 182 
iJ. Cole, plants collected at Biltmore, N. C.20-”... / 4.04 eee 80 
L. J. Cole, plants collected at Grand Rapids and Lansing........ 300 
4,101 
FUNGI. av 
HE, 5. Salmon, foreign Erysiphe.* -... 0.2 ..3. tes... <> 2 22 
Arthur & Holway, Uredinex, 35a-44b, Fasc. III................ 28 
B. O. Longyear, saprophytic at M. A. C., Jackson county, Montcalm 
eae aM ras oa BLS’ prn gal so te. 6, ged Wee vanictte Av" me, evar USAe Cate Ct tele aaa 116 
C. F. Wheeler, saprophytic at M. A. C., 90.) , : a 
C. F. Wheeler, earache: FA is lp ber Nt A j Chatham, Mich......... 357 
GH. Hicks............ See yaa a Te er 2,886 


| saprophytic, 475... | 
A very large proportion of the Hicks collections were made in 
Michigan, and of these M. A. C. and vicinity were well represent- 
ed. There were some collected by Ellis and Everhart, some by 
Kellerman and Swingle in Kansas, some by Kellerman in Ken- 
tucky, some by J. J. Davis, Wisconsin, some by E. W. D. 
Holway, Iowa, some by H. 8S. Jennings in Texas. 
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ALG. 

Sema, Holden ang Setchel, Fascicle Boia cs ves sel. Fie lel hee ates 25 

mens, Holden ane Setchel, Faseicie 15... 6... 2 da elt see aD) 

eine teen and Setchel Hascicle: 16). 625. ons aise ln oa tee 50 

125 

Total additions for the year closing June 30, 1901.............. T,635 
GENERAL SUMMARY OF PLANTS IN THE HERBARIUM. 

eer manud ! (Spermatopiiyta) os), hi eee eke VEU wars 60,627 

Pere and their allies: (Pteridophyta)s i. o5 6 oo ake e's hoes 1,142 

SEE AUG LIVER WOLLBAT rie tea este a Side Bete Watts 6 woe ek beaten 1,887 

EE oe FSO 9 Wis ad Gln ieccge ito Lah, oa iw wed eras nee Vain e nie ie ee baled 1,135 

NUR hic ENS 18 HS SSE crake NM Sahin onncotie cxecag tins Vix Bre Sle GAMA ce clahacd ela 12,953 

EM Fat ahs 4S w ata ogy Gal npe E23 ie lath viah a AAO OO fates VIR ee 1,395 


Hota Mahe im ches NerDALIUIMNISE open sete ees eee eae 79,139 


THE BOTANIC GARDEN. 


The area of two acres in extent passing by this name is situated 
along the valley and on both banks of the brook. There are not far 
from 2,000 species of plants cultivated, a considerable number of which 
are shrubs and perennial herbs. The garden has been maintained in 
much the same condition that it was last vear and year before. For 
notes of the plan and other items, any one interested is referred to 
several of the previous annual reports. 


THE ARBORETUM AND THE FOREST AT THE COLLEGE. 


During July of 1900, a severe wind from the west blew down large 
numbers of forest trees, especially in the field just south of the river, 
and in the field lying between the two railroads that cross the College 
farm. 

An attempt had recently been made to leave standing in these lots 
the straightest and thriftiest trees, and in the western portion of these 
lots but few other trees remained, save the younger growth. The dis- 
appearance of these trees leaves numerous large open places. The 
remaining tall trees farther to the east are now more certain to fall 
soon or to be destroyed by exposure to sun and wind. 

Most of this felled timber was cut last winter, making stove wood, 
500 cords; 3-foot wood, 206 cords, besides a few small mill logs. 

No trees were planted. 

The small lot of 6.6 acres east of the north and south road up the river 
was partially planted to white pines in the spring of 1896. The area 
thus planted consisted of 2.2 acres. Owing to the uneven quality of 
the soil, a few trees have made an uneyen growth. The original plan 
was to cultivate the pines for a féw years and then plant the area 
between the wide rows of pines (10x12 feet) to box elders that they 
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might shade the ground sufficiently to prevent the grass from damaging 
the pines and thus make further cultivation unnecessary. It is now the 
intention to set box elders in the spring of 1902. 


DONATIONS, 


From W. Paddock, Geneva, N. Y.: 3 trees inoculated with Sphzeropsis. 

From Ernest S. Salmon, Chester House, Kew, England: 22 species 
of Erysiphe. 

This list of donations does not include a large number of separates 
or pamphlets, reports and new books for review that have been re- 
ceived, as most of them come under the nature of exchanges. 

Again, I am under great obligations to Professor C. F. Wheeler and 
Instructor B. O. Longyear, for faithful services rendered. 

With very best wishes, I am yours sincerely, 

W. J. BEAL, 
Professor of Botany and Forestry. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1901. 


TREES AND SHRUBS 
BY W. J. BEAL, PROFESSOR OF BOTANY AND FORESTRY. 


In the report of the secretary of the State Board of Agriculture for 
1878, there appeared a brief and popular account of the trees and some 
of the shrubs then growing on the grounds of the Agricultural College. 

One thousand “separates” were printed for the use of our students 
and others interested in the subject. This supply was exhausted in less 
than ten years. In 1887, Professor Bailey printed for use of his classes, 
a Jist of ornamental plants which are hardy in Michigan. 

A period of thirteen years has wrought many changes at M. A. C. in 
the number and variety of trees and shrubs as well as in other respects. 
The scientific and the common names have been arranged alphabetically 
in one list, and the location of one or more trees and shrubs of each kind 
has been pointed out, and when the spot has been reached, the student 
will usually find the object plainly labeled. The nomenclature is 
chiefly that of “Index Kewensis,’—a work consisting of four large 
quartos published under the supervision of the officers of the Kew 
Gardens, England. Doubtless there may be errors in the list of names 
as here given, owing to the small size of some of the woody plants, their 
failure to produce flowers or fruit and for other reasons. 

Those which have been long tested and found hardy and otherwise 
desirable for planting about a home or in public grounds have been 
marked with a*. As many others have been tried in places perhaps 
unfavorable on account of soil, elevation, exposure, or for other reasons, 
it may not be fair to condemn or discard all of those not starred. 
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Again, some have but recently been planted and have thrived for a 
year or more, but may soon prove undesirable, owing to failure to 
endure the extremes of heat, drougth or cold. Some of the small trees 
and any of the shrubs are liable to be removed from stations here given. 
For descriptions, the reader is referred to any suitable manual of Botany 
and to some of the best nursery catalogues of the day. 

The number of species and varieties here enumerated is 619, a number 
which could be very easily increased five fold with good promise that 
most of them would prove hardy. 


“Abies balsamea (l.) Mill. Balsam Fir. 

Between the Union Literary Building and the greenhouse; south- 
cast of the President's house; northwest of the Horticultural 
Laboratory. Usually becoming shabby after 15 to 20 years. 

*Abies concolor Lindl. & Gord. 

Some distance south of residence number 10. 
Abies grandis Lindl. 

In row 35 of the Arboretum. 
*Abies nordmanniana Spach. 

Some distance south of residence number 10; in the Arboretum toward 
the north end of row number 35; northeast of the Botanical Lab- 
oratory and east of the hedge. 

Abies pectinata DC. European Silver Fir. 

West of the playground; in the hollow some distance south of 
Howard Terrace. 

*Acer campestre L. European Maple. 

West of house number 2; northeast of the west entrance to the 
Campus. 

Acer japonicum sanguineum Hort. Blood-leaved Japan Maple. 
The northeast part of the Botanic Garden and south of the brook. 
*Acer Negundo L. (Negundo aceroides Moench.) Box Elder. Ash- 
leaved Maple. 

In the south part of the Arboretum; southwest of the library. 

*Acer nigrum Michx. Black Maple. 

*See Acer saccharum nigrum. 

*Acer pennsylvanicum L. Striped Maple. 

In the east row of the Arboretum; in the northeast part of the 
Botanic Garden. 

Acer pictum rubrum Hort. 
In row 45 of the Arboretum. 
*Acer platanoides L. Norway Maple. 

Between College Hall and the Chemical Laboratory; northwest of 
the Horticultural Laboratory. 

*Acer platanoides dissectum Hort. Cut-leaved Norway Maple. 

East of College Hall. 

Acer platanoides rubrum. Hort. Red-leaved Norway Maple. 

West of the Botanical Laboratory. 

Acer platanoides Schwedleri Hort. Schwedler’s Norway Maple. 

South of Bachelor’s Hall. 

*Acer Pseudo-platanus L. Sycamore Maple. 
South of house number 2; west of the Mechanical Laboratory. 
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Acer Pseudo-platanus aurea Hort. Golden Sycamore Maple. 
East of College Hall. 
Acer Pseudo-platanus variegatum. Hort. Variegated Sycamore 
Maple. 
East of College Hall. 
“Acer rubrum L. Red Maple. 

Northeast of the “Big Stone” that was set by the class of ’73; south- 
east of the Botanical Laboratory. 

“Acer saccharinum L. (A. dasyearpum Ehrh.) Silver Maple. 

South of the river opposite the President’s house; north of the 

oftice of the secretary. 
“Acer saccharinum laciniatum Wieri Hort. Wier’s Cut-leaved Maple. 

West of house number 2; southwest of house number 10. 

*Acer saccharum Marsh. (A. saccharinum Wang.) Sugar Maple. 
West of dwelling house number 8, a tree planted by President 
Abbot; in many other places. 
*Acer saccharum nigrum (Mich. f.) Britton. Black Maple. 
Near the hitching post by the drive south of dwelling number 5. 
*Acer spicatum Lam. Mountain Maple. 
In the east row of the Arboretum. 
*Acer tataricum L. Tartarian Maple. 

Northwest of playground; northwest of the west entrance to the 
Campus. 

*Xseculus glabra Willd. Buckeye. 

South of the south drive that is southwest of the playground near 
a horse chestnut. 

*Esculus Hippocastanum L. Horse Chestnut. 

Between Wells Hall and the Chemical Laboratory; south of the 
drive, that is southwest of the playground, a buckeye near it. 
Hardy on clay soil. 

Esculus Hippocastanum flore pleno alba Hort. White Double-flowered 
Horse Chestnut. 
West of the pear orchard on the hill. Hardy on clay soil. 
Esculus Hippocastanum flore pleno rubra Hort. Red Double-flowered 
Horse Chestnut. 
West of the pear orchard on the hill. Hardy on clay soil. 
Alder, see Alnus. 

Alnus glutinosa (L.) Medie. 

In row 34 of the Arboretum. 

*Alnus glutinosa imperialis Hort. Imperial Cut-leaved Alder. 

A choice small tree, southwest of the Chemical Laboratory. 

Alnus incana hirsuta Hort. 
East of the Woman’s Building. 
Alnus japonica Sieb. & Zucc. Japanese Alder. 
East of the Woman’s Building. 
Alnus maritima (Marsh) Muhl. Sea-side Alder. 
In row 46 of the Arboretum. 
Alnus oregona Nutt. Red Alder. 
Southeast of the west entrance to the Campus. 
*Amelanchier canadensis (L.) Medic. June Berry. 

With A. oligocarpa and A. rotundifolia in the northeast portion of 

the Botanie Garden. 
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*Amorpha fruticosa L. 
With the Leguminos of the Botanic Garden; north of the office of 
the secretary. 

Ampelopsis. See Parthenocissus. 
Apple. See Pyrus. 
Aralia cachemirica Decne. 

Near the brook in the upper part of the Botanic Garden. 
*Aralia spinosa L. Hercules Club. 

Near the brook in the upper part of the Botanic Garden. 
Arbor Vite. See Thuja. 
*“Arctostaphylos Uva-ursi (L.) Spreng. Bearberry. 

In the sand in the north side of the Botanic Garden. 
*Aristolochia Sipho L’Herit. Birthwort. Dutchman’s Pipe. 

South of dwelling number 10; at northeast part of the Botanic 
Garden. 

*Aronia arbutifolia (L.) Ell. (Pyrus arbutifolia L. f.). 
*Aronia nigra (Willd.) Britton, (Pyrus arbutifolia melanocarpa Hook.) 

(Pyrus nigra Sargent.) 

Two species of Aronia to be seen in the northeast part of the Botanic 
Garden. 

Ash, Mountain. See Sorbus. 

Ash, Prickly. See Zanthoxylum. 

Ash. See Fraxinus. 

*“Asimina triloba (L.) Dunal. (Anona triloba L.) Papaw. 

Near the river east of field number 5; near the brook in the upper 
part of the Botanic Garden; west of the pear orchard on the hill. 

Aspen. See Populus. 
Azalea. 

The following species are to be seen in the upper part of the Botanic 
Garden: A. arborescens Pursh., A. Indica L., A. nudiflora L., A. 
viscosa L. 

Balsam. See Abies. 
Basswood. See Tilia. 
Bayberry. See Myrica. 
Bearberry. See Arctostaphylos. 
Beech, Blue. See Carpinus. 
Beech. See Fagus. 
3enzoin Benzoin (L.) Coulter. Spice Bush. 
In the north part of the Botanic Garden near the sand bank. 
*Berberis Aquifolium Pursh. (Mahonia Aquifolium Paxton.) 
In the northeast part of the Botanic Garden. 
Berberis Sieboldii Migq. 
To be seen in the Botanic Garden near the former species. 
Barberry. See Berberis. 
*Berberis canadensis Pursh. American Barberry. 
In the Botanic Garden. 
Berberis heteropoda Schrenk. 
East of the Woman’s Building. 
Serberis Neuberti Hort. (B. Aquifolium. B. vualgaris.). 
In the Botanic Garden. 
*Berberis repens L. 
In the Botanie Garden. 
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*Berberis Thunbergi DC. 

In the Botanic Garden a few rods north of the greenhouse; west 
of the pear orchard on the hill; southeast of the Botanical! 
Laboratory. A very fine, small shrub. 

*Berberis vulgaris L. Common Barberry. 

East of the south end of College Hall; in the Botanical Garden; a 

hedge northeast of the Horticultural Laboratory. 

*Berberis vulgaris foliis purpureis Hort. Purple-leaved Barberry. 

North of the greenhouse near the Botanic Garden. 

Betula alba L. White Birch. 

All trees of much size died, 1892-1897. 

Betula alba Japonica Hort. Japanese White Birch. 

East of the Woman’s Building. 

*Betula alba laciniata pendula Hort. (Cut-leaved Weeping Birch.) 

East of the greenhouse; west of dwelling number 10; south of 
Bachelor’s Hall. All trees of much size died 1892-1900, probably 
on account of a small borer. 

*Betula lenta L. Cherry Birch, Black or Sweet Birch. 
In the Arboretum near the southern portion of row 24. 
Betula lutea Michx. f. Yellow Birch. 
In row 24 of the Arboretum. 
*Betula nana L.. Dwarf Birch. 
Northeast of the west entrance to the Campus. 
*Betula papyrifera Marsh. Canoe Birch. 
Between the Chemical Laboratory and the greenhouse, planted in 
1875, when a foot or two high. 
sirch. See Betula. 
Birthwort. See Aristolochia. 
Bitternut. See Hicoria. 
sitter-sweet. See Dulcamara. 
Bitter-sweet, Shrubby. See Celastrus. 
Blackberry. See Rubus. 
Bladdernut. See Staphylea. 
Blue Beech. See Carpinus. 
Blue Berry. See Vaccinium. 
Box Elder. See Acer. 
Buckeye. See sculus. 
Buckthorn. See Hippophe. 
Buckhorn. See Rhamnus. 
3urning Bush. See Euonyimus. 
Sutternut. See Juglans. 
Sutton Bush. See Cephalanthus. 
Buttonwood. See Platanus. 
*Caragana arborescens Lam. Siberian Pea-tree. 

Southwest of, and near College Hall. 

*Carpinus caroliniana Walt. (C. Americana Michx.) Blue Beech. 

Near the moss house in the Botanic Garden; and near the ferns. 

Cassandra. See Chamedaphne. 
*Castanea dentata (Marsh) Borkh. (C. vesca Americana Michx.) Am- 
erican Chestnut. 

In the Arboretum in rows 12, 13. Trees on the lawn in sandy soil 
died after the cold winter of 1898-99. 
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*Castanea pumila (L.) Mill. Dwarf Chestnut. Chinquapin. 
In the Arboretum in row 24. 
*Catalpa Bungei C. A. Mey. Bunge’s Catalpa. 
West of the Horticultural Laboratory; one, top grafted, west of 
dwelling house number 10. 
*Catalpa Catalpa (L.) Karst. (C. bignonioides Walt.) Common Catalpa. 
Hardy in clay soil. A damaged tree northeast of College Hall. 
*Catalpa Catalpa aurea Hort. Golden-leaved Catalpa. 
Near the west entrance west of the pear orchard. Hardy in clay 
soil. 
*Catalpa hybrida Spith. Tea’s Hybrid. 
Northeast of College Hall. 
*Catalpa Kaempferi Sieb. & Zucc. Japanese Catalpa. 
Northeast of Well’s Hall. 
*Catalpa speciosa Warder. Hardy Catalpa. 
West and near house number 11, south of the President’s office. 
*Ceanothus americanus L. New Jersey Tea. 
In the sand at the north part of the Botanic Garden. 
*Ceanothus ovatus Desf. With the next above. 
A hardy native of northern Michigan. 
*Cedar. See Juniperus, Thuja, Chamecyparis. 
Celastrus articulatus Thunb. Japanese Bittersweet. 
On the bank near the tool house in the Botanical Garden. 
*Celastrus scandens L. Shrubby Bitter-sweet. 
On the bank north of the larger pond in the Botanic Garden. 
*Celtis occidentalis L. Hackberry. 
North of the larger pond in the Botanic Garden; west of the pear 
orchard. 
*Celtis occidentalis pumila Hort. Dwarf Hackberry. 
On the west slope west of the pear orchard. 
*Cephalanthus occidentalis L. Button Bush. 
South of the larger pond in the Botanic Garden; northeast of the 
west entrance to the Campus. 
Cercidiphyllum japonicum Sieb. & Zucc. Katsura Tree. 
East of the Woman’s Building. 
*Cercis canadensis L. Judas Tree. Red Bud. 
With the Legumes in the Botanic Garden. 
*Cercis chinensis Bunge. Red-bud of China and Japan. 
With the Leguminosze in the Botanic Garden; west of the pear 
orchard on the hill. 
Chamezcyparis thyoides (L.) B. 8. P. (Cupressus thyoides L.) White 
Cedar. 
Northeast of the Botanical Laboratory. 
Chamedaphne calyculata (L.) Moench. Cassandra calyulata D. Don. 
Leather-leaf. 
In the upper part of the Botanic Garden. 
Cherry, Cornelian. See Cornus Mas. 
Cherry. See Prunus. 
Chestnut, Horse. See A¢sculus. 
Chestnut. See Castanea. 
Chinquapin. See Castanea. 
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*Chionanthus Virginica L. Fringe-tree. 

North of the greenhouse on the bank sloping toward the Botanic 
Garden; northwest part of the Botanic Garden; west of the Horti- 
cultural Laboratory. 

*Cladrastis lutea (Michx.) Koch. (C. tinctoria Raf.), (Virgilia lutea 
Michx.) Yellow Wood. 

North of the house of the Union Literary Society; north of the 

greenhouse on the bank. 
Clematis. 

The following are to be seen in the Botanic Garden north of the 
greenhouse near the ferns: C. apiifolia DC., *C. coccinea 
Engelm., *C. crispa L. (C. Viorna Andr.), C. graveolens Lindl., C. 
heraclezefolia DC., C. heraclezfolia davidiana Hort. (C. davidiana 
Verlot.), C. integrifolia L., *C. Jackmanni Hort., *C. M. Koster 
Hort., C. Lavallei Decne, C. ochroleuca Ait., *C. paniculata Thunb., 
C. recta L., C. Savatieri Decne, C. virginiana L., C. Vitalba L., 
C. viticella L. 

*Clethra acuminata Michx. Sweet Pepperbush. 
In the upper part of the Botanic Garden. 
Clethra alnifolia L. 

In the upper part of the Botanic Garden. 
Coffee-tree, Kentucky. See Gymnocladus. 
*Cornus florida L. Flowering Dogwood. 

Northwest of the greenhouse on the bank of the brook; common in 

the woods north of M. A. C.; west of the Horticultural Laboratory. 

Cornus Mas L. Cornelian Cherry. 

Near the west entrance; south of the pond in the Botanic Garden. 
Cornus Mas variegata Hort. 

Near the west entrance. 
*Cornus sanguinea L. Red Siberian Dogwood. 

Southwest of house number 8; northeast of College Hall. 
Cornus. 

Besides those mentioned elsewhere, the following are to be seen 
southeast of the larger pond in the Botanic Garden: C. Amomum 
Mill. (C. sericea L.), *C. alternifolia L., C. asperfolia Michx., C. 
Baileyi Coult. & Evans, C. candidissima Marsh (C. paniculata L’ 

Her.), C. circinata L’Her., *C. stolonifera Michx. 

*Corylus americana Walt. Hazel-nut. 

Southwest of the playground where the drive runs down the bank 

to the river; northeast of Wells’ Hall. 
Corylus Avella L. Filbert. 

South of the south drive, or southwest of the playground. Not 
hardy; the seeds were from bushes grown at Union Springs, 
Cayuga county, N. Y. 

*Corylus rostrata Ait. Beaked Hazel-nut. 

Near the drive that passes by the entrance to the boulevard to the 
river flats, i. e., southeast of the President’s house. 

*Cotinus cotinoides (Nutt) Britton. (Rhus Cotinus T. & G.) Smoke-tree. 

Southeast of the President’s house; in the Botanic Garden on the 
bank near the ponds. 

Cotoneaster acuminata Lindl. 
In the upper part of the Botanic Garden. 
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Cotoneaster buxifolia Wall. 
Northeast of the west entrance to the Campus. 
Cotoneaster tomentosa Lind]. C. vulgaris Lind. 
Northeast of William’s Hall. 
Cottonwood. See Populus. 
Crab Apple. See Pyrus. 
Cranberry-tree. See Viburnum Opulus. 
*Crategus oxyacantha punicia Hort. Single Scarlet Hawthorn. 
Southwest of the Chemical Laboratory. 
*Crategus oxyacantha coccinea flore pleno Hort. Double-flowered 
Scarlet Hawthorn. 
To be seen northeast of the Library. 
Crategus oxyacantha flore alba pleno Hort. Double-flowered White 
Hawthorn. 
West of the Horticultural Laboratory. 
Crategus. 
Small plants to be seen in the northeast part of the Botanic Garden: 
C. coccinea L., C. Crus-galli L., C. macracantha Lodd., C. mollis 
(T. & G.) Scheele, C. punctata Jacq., C. tomentosa L. 
Crataegus punctata Jacq. 
Northeast of the Ice House; on the north bank of the Botanical 
Garden. 
Cucumber-tree. See Magnolia. 
Cupressus pisifera plumosa Hort. Plumose Retinospora. 
West of house number 10. 
Currant. See Ribes. 
*Cydonia japonica Pers. Japanese Quince. (Pyrus japonica Thunb.) . 
Near and northwest of house number 4; in the upper part of the 
Botanic Garden. 
Cypress. See Taxodium. 
Dewberry. See Rubus. 
Diervilla sessilifolia Buckl. 
North of the Library; in the upper part of the Botanic Garden. 
Diervilla trifida Moench. 
In the upper part of the Botanic Garden. 
*Dirca palustris L. Moose-wood. Leatherwood. 
Southwest of the playground and south of the drive; northeast of 
the west entrance to the Campus. 
Dogwood. See Cornus. 
Dutchman’s Pipe. See Aristolochia. 
Elzagnus angustifolia L. 
West of the Horticultural Laboratory. 
*Eleagnus multiflora Thunb. (E. longipes A. Gray.) 
In the north part of the Botanic Garden on the bank. 
Elwagnus songorica Fisch. 
To be seen. 
*Eleagnus umbellata Thunb. Japanese Olive. 
In the north side of the Botanic Garden. 
Elder. See Sambucus. 
Elm. See Ulmus. 
*Euonymus alatus Thunb. Japanese Spindle Tree. 
Near the toolhouse in the Botanic Garden. 
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*Euonymus Americana L. Burning Bush. 
Near the toolhouse in the Botanic Garden. 
*EKuonymus atropurpurens Jacq. Wahoo. Burning Brush. 
West of the toolhouse in the Botanic Garden. 
*EKuonymus europzeus L. Spindle Tree. 
North of the Library. 
Euonymus nanus MB. 
Near the tool house in the Botanic Garden; northeast of the Library. 
Euonymus obovatus Nutt. E. nana MB., E. radicans Sieb. & Zuec. 
With others near the tool house in the Botanic Garden. 
*Exochorda grandiflora Lindl. 
On the slope west of the pear orchard on the hill; near the brook 
in the upper part of the Botanic Garden. 
*Fagus american sweet. (I. ferruginea Ait.) Beech. 
East of Abbot Hall; a fine tree south of the Hospital; two west 
of the brook below the Botanic Garden. 
*Fagus sylvatica L. 
In north end of row 35 of the Arboretum. 
Fir. See Pinus or Abies. 
*Forsythia suspensa Vahl. (F. Fortunei Hort.), (F. Sieboldi Dipp.) 
West of the pear orchard on the hill; in the northwest part of 
the Botanic Garden. 
*Forsythia viridissima Lindl. Golden Bell. 
West of the pear orchard on the hill; northwest part of the Botanic 
Garden. 
-*Fraxinus american L. White Ash. 
Southwest of dwelling house number 5; west of the hedge on the 
hill that is west of the President’s house. 
*Praxinus americana acubefolia Hort. Golden Spotted-leaved Ash. 
West of the pear orchard on the hill; north of the greenhouse and 
east of the Chemical Laboratory; west of the boiler house. 
Fraxinus excelsior L. European Ash. 
West of the pear orchard on the hill. 
*Fraxinus nigra Marsh. (F. sambucifolia Lam.) Black Ash. 
Southeast of dwelling house number 4; west of pear orchard on 
the hill; between the Botanic Garden and the greenhouse. 
*Fraxinus pennsylvanica Marsh. (F. pubescens Lam.) Red Ash. 
-Row 26 of the Botanic Garden. 
*Fraxinus pennsylyanica lanceolata Sargent. (F. viridis Michx.( Green 
Ash. 
In the east part of the Arboretum. 
*Fraxinus quadrangulata Michx. Blue Ash. : 
West of the pear orchard on the hill; west end of the forest that 
is east of number 7. 
Gale, Sweet. See Myrica. 
Gaultheria procumbens L. Wintergreen. 
In the upper part of the Botanic Garden. 
Gaylussacia frondosa (L.) T. & G. Black Huckleberry. 
In the upper part of the Botanic Garden. 
Ginkgo biloba L. (Salisburia adiantifolia Salisb.) Ginkgo Tree. 
West of College Hall. Trees of this kind are usually more nearly 
conical. 
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Ginseng. See Panax. 
*Gleditschia triacanthos L. Honey Locust. 
North of the Aboretum in Oakwood; in a hedge north of the 
Horticultural Laboratory. 
Golden Bell. See Forsythia. 
Gooseberry. See Ribes. 
Green Briar. See Smilax. 
Gum-tree. See Liquidamber. 
Gum-tree, Sour. See Nyssa. 
*Gymnocladus dioica (L.) Koch. (G. canadensis Lam.) Kentucky Coffee- 
bean Tree. 
East of College Hall and one to the northwest; near the drive along 
the river known as the “Boulevard.” 
Hackberry. See Celtis. 
Halesia. See Mohrodendron. 
Hamamelis japonica Sieb. & Zuce. Japanese Witch Hazel. 
On the bank north of the Botanic Garden. 
*Hamamelis Virginiana L. Witch Hazel. 
On the bank north of the Botanic Garden. 
Hawthorn. See Crategus. 
Hazle-nut. See Corylus. 
Hemlock. See Tsuga. 
Hercules Club. See Aralia. 
Hickory. See Hicoria. 
*Hicoria minima (Marsh) Britton. (Carya amara Nutt.) 
East of house number 3, several trees.: 
*Hicoria ovata (Mill) Britton. (Carya alba Nutt.) Shagbark Hickory. 
East of the President’s house. 
*Hicoria suleata (Willd.) Britton. (Carya sulcata Nutt.) King Nut. 
In the Arboretum, row number 20 from the west. 
*Hippophee rhamnoides L. Buckthorn. 
West of the pear orchard near the west entrance to the Campus. 
Holly. See Ilex, Llicioides. 
Honeysuckle. See Lonicera. 
Hop Hornbeam. See Ostrya. 
Hop-tree. See Ptelea. 
Hornbeam. See Carpinus. 
Horse Chestnut. See Asculus. 
Huckleberry. See Gaylussacia and Vaccinium. 
*Hydrangea paniculata Sieb. & Zuce. (H. paniculata *grandiflora.) 
West of the Horticultural Laboratory; west of the small pond in 
the Botanic Garden; others in Botanic Garden are: H. arboresc- 
ens, H. -hirta Siebold, L. H. ramosa, H. scandens Maxim., H. 
radiata Walt. 
*Hypericum Kalmianum L. Kalm’s St. John’s Wort. 
In the southwest part of the Botanic Garden, west of the lower 
pond. 
*Hypericum prolificum L. Shrubby St. John’s Wort. 
In the southwest part of the Botanic Garden; northeast of the west 
entrance to the Campus. 
Ilex opaca Ait. American Holly. 
Some rods south of residence number 10. 


d+ STATE BOARD OF AGRICULTURE 


*Ilex verticillata (L.) A. Gray. Winter Berry. Black Alder. 

In the upper part of the Botanic Garden; north of the Secretary’s 

office. 
*Tliciodes mucronata (L.) Britton. (Nemopanthes canadensis DC.). 
Mountain Holly. 
In the upper part of the Botanic Garden. 
Ironwood. See Ostrya. 
Ivy, American. See Parthenocissus. 
Ivy, Boston. See Ampelopsis. 
Ivy, Japan. See Ampelopsis. 
Ivy, Poison. See Rhus. 
*Juglans cinerea L. Butternut. 
East of house number 4; near-the west part of the Arboretum. 
*Juglans nigra L. Black Walnut. 

West of the brook below the Botanic Garden; near the electric 
car station; west of mechanical hall (an Arbor-day tree planted 
by mechanical students). 

June Berry. See Amelanchier. 
Juniper. See Juniperus. 
*Juniperus communis L. Common Juniper. 

On the stone wall at the head of the open brook. 

Juniperus communis fastigata Hort. (J. hybernica.) Irish Juniper. 

West of the Horticultural Laboratory; south of house number 9. 

*Juniperus communis suecica Hort. Swedish Juniper. 
Near the ferns in the Botanic Garden; southwest of Howard Ter- 
race. 

*Juniperus excelsa stricta Hort. (J. stricta Hort.) 

In the hollow some distance north of Howard Terrace. 
*Juniperus Sabina L. Savin. 

North and west of Abbot Hall; west of house number 2. 
*Juniperus Sabina procumbens Pursh. Creeping Juniper. 

Near the drive and south of Howard Terrace. 
*Juniperus virginiana L. Red Cedar. 

East of Abbot Hall; on the river bank west of the President’s 
house. 

Kalmia angustifolia L. Lamb Kill. 

In the Botanic Garden in the moss house and in the upper part 
of the garden. 

Kalmia glauca Ait. 
In the moss house of the Botanic Garden. 
*Kerria japonica DC. 
Near the brook in the upper part of the Botanic Garden with the 
Spireas. 
Lamb Kill. See Kalmia. 
Larch. See Larix. 
*Larix europea DC. European Larch. 
Northwest of College Hall; rows 31, 32, 33 of the Arboretum. 
Larix laricina (Du Roi) Koch, (L. americana Michx.) American Larch. 
Tamarack. 
East of Howard Terrace. 
Leather Leaf. See Chamedaphne. 
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Leatherwood. See Dirca. 
Leucothoe racemosa (L.) A. Gray. 
In the upper part of the Botanic Garden. 
Lever-wood. See Carpinus. 
*Ligustrum japonicum tricolor Hort. 
A little northeast from the west entrance to the Campus. 
Lilac. See Syringa. 
Linden. See Tilia. 
Lindera. See Benzoin. 
Liquidamber styraciflua L. Sweet-gum Tree. 
West of the pear orchard on the hill. 
*Liriodendron Tulipifera L. Tulip Tree. 
East of College Hall; north of the Physical Laboratory. 
Locust, Honey. See Gleditschia. 
Locust. See Robinia. 
*Lonicera japonica Thunb. Japanese Honeysuckle. 

In the Botanic Garden east of the Chemical Laboratory. 

*Lonicera japonica variegata Hort. Variegated Japanese Honeysuckle. 

West of the Horticultural Laboratory. 

Lonicera orientalis Lam. Oriental Honeysuckle. 

Northwest of the Botanical Laboratory. 

*Lonicera sempervirens L. Scarlet Trumpet-Honeysuckle. 

South of houses numbers 9 and 10; in the east part of the Botanic 
Garden. 

*Lonicera Sullivantii A. Gray. Sullivant’s Honeysuckle. 
In the Botanic Garden west of the Chemical Laboratory. 
*Lonicera tatarica L. Tartarian Honeysuckle. 

West of the Veterinary Laboratory; northwest of the Botanical 
Laboratory. : 
*Lonicera tartarica grandiflora rubra Hort. Large-flowered Tartarian 
Honeysuckle. Pink-flowered. 

In the border northeast of the Library. 

Lonicera. 

The following are to be seen in the upper part of the Botanic Gar- 
den: Lonicera Alberta L. coerulea dependens Hort. L. ciliata 
Muhl., L. dioica L., glauca Hook., L. glaucescens, L. gracilis 
Kurz, L. hellenica Orph., L. hirsuta Eaton, L. involucrata Banks, 
L. oblongifolia Hook. 

Maclura. See Toxylon. 
*Magnolia acuminata L. Cucumber-tree. 

East of the Chemical Laboratory; west of the President’s house 
below the pear orchard. 

Magnolia Frasera Walt. 
In the northeast part of the Arboretum. 
*Magnolia macrophylla Michx. 
Northeast of the west entrance to the Campus. 
Magnolia Soulangiana Hort. 
Northeast of the west entrance to the Campus. 
Magnolia virginiana L. (M. glauca L.) 

In the northeast part of the Arboretum; northeast of the west 

entrance to the Campus. 
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Maiden-hair Tree. See Ginkgo. 
Maple. See Acer. 
Maple, Sugar. See Acer. 
Meadow Sweet. See Spireza. 
Menispermum canadense L. 
Mock Orange. See Philadelphus. 
*Mohrodendron carolinum (L.) Britton. (Halesia tetraptera L.) Silver- 
bell Tree. 
On the west slope west of the pear orchard on the hill; in the 
Botanic Garden northwest of the greenhouse. 
Moosewood. See Dirca. 
*Morus alba L. White Mulberry. 
West of the Horticultural Laboratory. 
Morus alba pendula Hort. Tea’s Weeping Mulberry. 
West of the Horticultural Laboratory. 
Morus alba tatarica Hort. Weeping Russian Mulberry. 
South of the Vegetable Garden; west of the Horticultural Labora- 
tory. 
Morus intermedia Hort. (M. Japonica Audib.) Japanese Mulberry. 
West of the pear orchard on the hill. 
*Morus rubra L. Red Mulberry. 
Southwest of the greenhouse on the river flats. 
Mountain Ash. See Sorbus. 
Mulberry. See Morus. 
Myrica cerifera L. Bayberry. 
To be seen west of the ferns in the Botanic Garden; on the west slope 
west of the pear orchard on the hill. 
Myrica Gale, L. Sweet Gale. 
West of the ferns in the Botanic Garden. 
Negundo. See Acer. 
Neillia. See Opulaster. 
Nettle-tree. See Celtis. 
Ninebark. See Opulaster. 
*Nyssa aquatica L. (N. sylvatica Marsh.) Pepperidge. 
In the Botanic Garden where it was planted one Arbor Day by the 
co-eds. 
Olive. See Eleeagnus. 
*Opulaster amurensis Kuntze. Ninebark. 
Near the brook in the upper part of the Botanic Garden. 
*Opulaster opulifolia (Benth and Hook.) Ninebark. 
Near the brook in the upper part of the Botanic Garden; northeast 
of the “Big Stone,” set up by the class of ’73. 
*Opulaster opulifolia aurea Hort. Golden Ninebark. : 
West of the Botanical Laboratory; in the border north of the 
Library. 
Osage Orange. See Toxylon. 
*Ostrya virginiana Mill. Iron Wood. 
Northwest of the Physical Laboratory. 
*“Oxydendron arboreum (l.) DC. (Andromeda aborea L.) 
In the northeast part of the Arboretum; in the upper part of the 
Botanic Garden. 
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*Pzonia Moutan Sims. Tree Peony. 

In the Botanic Garden north of the greenhouse. 

Paliurus australis Gaertn., (P. aculeatus Lam.) Christ Thorn. 

Northeast of the west entrance to the Campus. 

*Parthenocissus quinquefolia (L.) Planch. (Ampelopsis quinquefolia 
Michx.) 

On the northeast corner of the Secretary’s office; on the President’s 
house, east and west sides; south side of house number 10. 
*Parthenocissus tricuspidata (Sieb. & Zucc.) Planch. (Ampelopsis veitchii 

Hort.) Japan Ivy. Boston Ivy. ; 

North of Williams’ Hall; on the Library; south of houses numbers 

1 and 9. 
Papaw. See Asimina. 
Pea-tree, Siberian. See Caragana. 
Pear. See Pyrus. 
Peony. See Ponia. 
Pepperidge. See Nyssa. 
Philadelphus. Mock Orange. 

The following are to be seen in the Botanic Garden west of the upper 
pond: *P. coronarius L., *P. Gordonianus Lindl., *P. grandiflorus 
Willd., *P. graniflorus floribundus Hort., P. inodorus L., P. japoni- 
cus, P. Lewisii Pursh, P. microphyllus A. Gray, and others ‘re- 
cently planted. 

Philadelphus coronarius foliis aureis Hort. Gold-leafed Mock Orange. 

West of the Botanical Laboratory. 

Physocarpus. See Opulaster. 
*Picea canadensis (Mill.) B.S. P. (P. alba Ait.) White Spruce. 

West of the Horticultural Laboratory; north of the Library. 

*Picea Engelmanni Engelm. Engelmann’s Spruce. 
Southwest of the Botanical Laboratory. 
*Picea excelsa Link. Norway Spruce. 

The most common and the most variable evergreen on the Campus. 
Southwest and southeast of dwelling house number 7; northeast 
and near College Hall; a weeping tree north of the electric-car 
depot. 

*Picea Mariana (Mill.) B.S. P. (P. nigra Ait.) Black Spruce. 
Near the west entrance to the Campus; in swamps at the north of 
the College. 
*Picea orientalis Carr. Oriental Spruce. 
Northwest of College Hall; some rods south of residence number 10. 
*Picea pungens Engelm. Colorado Blue Spruce. 

West of the Botanical Laboratory; west of the Horticultural Labora- 

tory; south of dwelling house number 10. 
*Pinus Cembra L. Cembrian Pine. 

Southeast of the Armory; north of College Hall. 

*Pinus divaricata (Ait.) Sudw. (P. Banksiana Lamb.) Jack Pine. Gray 
Pine. 

Northwest of College Hall; north of Abbot Hall. 

*Pinus Laricio nigricans Hort. (P. austriaca Hoess.) Austrian Pine. 

South of the pear orchard; east of College Hall; west of the Chemi- 
cal Laboratory. 
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*Pinus montana Mughus Willk. Dwarf Pine. 
North of College Hall; west of the pear orchard by the President’s 
house; west of house number 3. 
*Pinus resinosa Ait. Red or Norway Pine. 
West of the playground north of the Union Literary Building. 
*Pinus Strobus L. White Pine. Weymouth Pine. 
Kast and west of dwelling house number 7; south of the pear 
orchard on the hill. 
*Pinus Strobus nanus Hort. Dwarf White Pine. 
Some rods south of residence number 10. 
*Pinus sylvestris L. Scotch Pine. 
Southeast of house number 3; southwest of house number 9; west 
of pear orchard that is near the President’s house. 
*Pinus virginiana Mill. (P. inops Ait.) Jersey Scrub Pine. 
Between College Hall and Abbot Hall. 
Platanus occidentalis L. Buttonwood Sycamore. 
West of the play ground. 
Platanus orientalis L. Oriental Plane Tree. 
In row 23 of the Arboretum. 
Populus alba L. Silver Poplar. 
East of the Chemical Laboratory. 
*Populus alba pyramidalis. Pyramidal Poplar. 
In the east part of the Arboretum. 
*Populus balsamifera L. Balsam Poplar. 
In the Arboretum in row 28. 
*Populus balsamifera candicans (Ait.) A. Gray. Balm-of-Gilead Poplar. 
In the west part of the Campus, west of the pear orchard. 
*Populus deltoidea Marsh. Cottonwood. 
East of Abbot Hall, growing from seed dropped there about 1865. 
So said Professor Prentiss. 
*Populus deltoidea aurea Hort. (P. monilifera Van Geerti.) Golden 
Poplar. 
North of the Horticultural Laboratory. 
*Populus grandidentata Michx. Large-toothed Aspen. 
Southwest of Williams Hall; on the bank southwest of the Presi- 
dent’s house. 
*Populus nigra pyramidalis Spach. Lombardy Poplar. 
South of the barn near dwelling house number 10. 
Populus Simonii Carr. 
Northeast of Woman’s Building. 
*Populus tremuloides Michx. American Aspen. 
South of the Botanic Garden near the river; on the bank south of 
the President’s house. 
Prickly Ash. See Zanthoxylum. 
Privet. See Ligustrum. 
Prunus allegheniensis Porter. Porter’s Plum. 
In the north part of the Botanic Garden. 
*Prunus americana Marsh. Wild Plum. 
In the north part of the Botanic Garden; northeast of Howard 
Terrace; west of the Horticultural Laboratory. 
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Prunus angustifolia Marshall. (P. chicasa Michx.) Chickasaw Plum. 
Between the Horticultural Laboratory and the Library. 
Prunus Avium L. Mazzard Cherry. 
West of dwelling house number 2. 
Prunus cerasifera atropurpurea Hort. Purple-leaved Plum. 
East of College Hall. 
Prunus Cerasus flore albo pleno Hort. Double-flowered Cherry. 
West of the Horticultural Laboratory. 
Prunus cuneata Raf. 
Near dwelling house number 10. 
Prunus domestica L. Common Plum. 
Northeast of the Horticultural Laboratory. 
Prunus domestica variegata Hort. Variegated-leaved Plum. 
West of the Horticultural Laboratory. 
Prunus hortulana Bailey. Wild Goose Plum. 
Prunus Mahaleb L. Perfumed Cherry. 
Northeast of the Horticultural Laboratory. 
*Prunus maritima Wang. Beach Plum. 
West of the Horticultural Laboratory. 
Prunus nana flore roseo pleno Hort. Pink Double-flowering Almond. 
On the north bank of the upper part of the Botanic Garden. 
*Prunus nigra Ait. 
In the north part of the Botanic Garden. 
Prunus Padus L. Bird Cherry. 
North of the Horticultural Laboratory. 
*Prunus pennsylvanica L. Red Cherry. 
In the north part of the Botanic Garden near the stone steps. 
Prunus Pseudo-cerasus Lindl. 
East of the Woman’s Building. 
*Prunus pumila L. Sand Cherry. 
In the north part of the Botanic Garden. 
*Prunus serotina Ehrh. Black Cherry. 
Near each of the two sets of steps that are north of the Botanic 
Garden; northeast of house number 7. 
*Prunus virginiana L. Choke Cherry. 
North part of the Botanic Garden. 
Prunus Watsoni Sargent. 
Northeast of the cold storage house. 
Prunus. 
Besides those elsewhere mentioned, the following are growing in 
the Botanic Garden, north side: P. demissa (Nutt.) Walp., P. 
persica Stokes, P. tomentosa Thunb. 
*Pseudotsuga Douglasii Carr. Douglas’ Spruce. 
West of the Botanical Laboratory. 
*Ptelea trifolia L. Hop-tree. 
In the north part of the Botanic Garden. 
*Pyrus coronaria L. Wild Crab Apple. 
West of College Hall; in the hedge west of the Vegetable Garden. 
*Pyrus floribunda Nichols. 
In the northeast part of the Botanic Garden. 
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Pyrus. 

The following are to be seen in the upper part of the Botanic Garden: 

P. betulefolia Bunge, P. baccata L., P. Malus L., P. Toringo Sieb. 
Pyrus. See, also, Aronia. 
*Quercus alba L. White Oak. 

South and west of College Hall; near the path and southwest of 
the Horticultural Laboratory. The last one was planted on Arbor 
day by the Delta Tau Delta fraternity. 

Quercus Cerris L. Turkey Oak. 
West of the pear orchard on the hill. 
*Quercus coccinia Wang. Scarlet Oak. 

Northeast of Williams’ Hall. 

*Quercus crispula Blume. A Japanese Oak. 

East of the Woman’s Building. 

*Quercus glandulifera Blume. A Japanese Oak. 
East of the Woman’s Building. 
*Quercus ilicifolia Wang. 
Near the west entrance to the Campus. 
*Quercus imbricaria Michx. Shingle Oak. 

West of the pear orchard on the hill; in the Arboretum east of the 
European Larches. 

*Quercus lyrata Walt. In row 42 of the Arboretum. 
*Quercus macrocarpa Michx. Burr Oak. 

West of the pear orchard on the hill; near the brook as it enters the 
river. 

*Quercus minor (Marsh) Sargent. 

Near the west entrance to the Campus. 

*Quercus Muhlenbergii Engelm. (Q. Prinus acuminata Michx.) (Q. 
castanea Muhl.) Chestnut Oak. 
In the Botanic Garden northwest of the greenhouse. 
*Quercus nana (Marsh) Sargent. 

Near the west entrance to the Campus. 
*Quercus palustris Moench. Pin Oak. 

West of the pear orchard on the hill. 
Quercus pedunculata Ehrh. European Oak. 

South of the playground south of the drive. 

*Quercus platanoides (Lam.) Sudw. (Q. bicolor Willd.) Swamp White 
Oak. 
In the southeastern part of the deerpark; rows numbers 1 and 2 of 
the Arboretum. 
*Quercus rubra L. Red Oak. 
On the east end on the north side of the Botanic Garden. 
*Quercus velutina Lam. (Q. coccinia tinctoria A. Gray.) Black Oak. 
West of the Secretary’s office; east of College Hall. 
Raspberry. See Rubus. 
Retinospora. See Gupressus. Thuya. 
*Rhamnus cathartica L. Buck Thorn. 
In the north portion of the Botanic Garden; east of College Hall. 
Rhodora canadensis L. 
In the upper part of the Botanic Garden. 
*Rhus aromatica Ait. (R. canadensis Marsh.) Fragrant Sumach. 
On the bank north of the large pond in the Botanic Garden. 
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*Rhus copallina L. Dwarf Sumach. 
North of the Secretary’s office; in the Botanic Garden above the 
larger pond. 

*Rhus glabra L. Smooth Sumach. 

On the bank east of the smaller pond in the Botanic Garden. 
“Rhus glabra laciniata Hort. Cut-leaved Sumach. 

North of the Library; in the Botanic Garden above the upper pond. 
*Rhus hirta (L.) Sudw. (R. typhina L.) Staghorn Sumach. 

On the bank north of the larger pond in the Botanic Garden. 
Rhus radicans L. (R. Toxicodendron radicans Marsh. Poison Ivy. 

In the Botanic Garden on the small island in the upper pond. 
Rhus Vernix L. (R. venenata DC.) Poison Sumach. 

On a small island in the upper pond in the Botanic Garden. 
Ribes. 

The following can be seen in the Botanic Garden west of the smaller 
pond: R. alpinum L., *R. aureum Pursh, R. cereum Dougl., *R. 
Cynosbati L., R. fasciculatum Sieb & Zucec., R. fasciculatum 
chinensis, *R. floridum L’Her., R. gracile Michx., R. Grossularia 
L., *R. oxyacanthoides L., R. rotundifolium Michx., *R. rubrum L. 

*Robinia hispida L. Rose Acacia. 
On the north part of the Botanic Garden; near the seven willows 
east of Abbot Hall. 
“Robinia Pseud-acacia L. Common Locust. 
West of the Botanic Garden; southwest of the Library. 
*Robinia viscosa Vent. Clammy Locust. 
In the north part of the Botanic Garden. 
Rosa, 

The following can be seen in the upper part of the Botanic Garden: 
*R. acicularis Lindl. (R. Sayii Schwein.), R. alpina L., R. arkansana 
Porter, R. arvensis Huds., *R. blanda Ait., R. canina L., R. caro- 
lina L., *R. Crimson Rambler Hort., *R. damascena Hort., Daw- 
son Rose, R. grandiflora (?) R. gymnocarpa Nutt., R. humulis 
Marsh, (R. parviflora), *R. Luciz Franch & Rochebr. (R. Wichuri- 
nana Crep.), *R. lucida Ehrh., R. mollis Presl., *R. multiflora 
Thunb., R. nitda Willd., R. nutkana Presl., *R. omissa Desegl., *R. 
rubiginosa L. (R. micrantha Smith), R. rubiginosa major (R. 
rubrifolia Vill.), *R. setigera Michx., R. spinosissima L., R. tomen- 
tosa Sm., R. Woodsii Lindl., Yellow Rambler, and others recently 
planted. 

Rose. See Rosa. 
Rubus. 

The following species can be seen in the northeast part of the 
Botanic Garden: R. canadensis L., Rubus deliciosus Torr., 
R. leucodermis Daug., R. Millspaughii Britton, R. occidentalis L., 
R. odoratus L., R. parviflorus Nutt. (R. nutkanus Mocino), R. seto- 
sus Bigel., R. strigosus Michx., R. villosus Ait. 

Salix alba L. 
Southwest of the Boiler House. 
*Salix alba britzensis Hort. 
Northeast of the west entrance to the Campus. 
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*Salix alba vitellina Hort. White Willow. 
By the foot bridge east of Abbot Hall. 
Salix Caprea pendula Hort. Kilmarnock Willow. 
Below the larger pond in the Botanic Garden. 
Salix palmifolia. 
A staminate willow to be seen southwest of the Engine House. 
Salix pentandra L. Laurel-leaved Willow. 
In the southwest part of the Botanic Garden. 
Salix rosmarinifolia L. Rosemary-leaved Willow. 
In the Botanic Garden below the larger pond. 
*Salix. Wisconsin Weeping. 
South of the drive and west of the Physical Laboratory. 
Salix. 

The following may be seen below the lower pond in the Botanic 
Garden: Salix adenophylla Hook., 8S. amygdaloides Anders., 8. 
babylonica annularis Hort., 8. candida Flueg gge, S. cordata Muhl., 
S. discolor Muhl., S. glaucophylla 8S. glaucophylla_ brevifolia 
Bebb, 8S. humilis Marsh, S. incana, 8. longifolia Muhl., S. lucida 
Muhl., S. nigra Marsh, S. petiolaris J. E. Smith, 8S. purpurea L., 
S. rostrata Richards, S. sericea Marsh, and perhaps others. 

*Sambucus canadensis L. Purple-berried Elder. 
In the Botanic Garden west of Chemical Laboratory. 
*Sambucus nigra aurea foliis aureis Hort. Golden Elder. 

East of house number 10; between the Library and the Horticultural 
Laboratory. 

Sambucus nigra foliis argenteis variegatis Hort. Variegated Elder. 

West of the Horticultural Laboratory and the Library; west of 
College Hall. 

Sambucus pubens Michx. (S. racemosa Hook.) Scarlet-berried Elder. 

In the Botanic Garden west of the Chemical Laboratory. 

Sassafras Sassafras (L.) Karst (Sassafras officinale Nees and Eberm.} 

Southwest of dwelling house number 4; south and near the depot 
of the electric railway. 

Savin. See Juniperus. 
Service-berry. See Amelanchier. 
Shad-bush. See Amelanchier. 
Shrubby Trefoil. See Ptelea. 
Silver-bell Tree. See Mohrodendron. 
Smilax glauca Walt. (8. spinulosa J. L. Smith.) 
Among the lilies in the upper part of the Botanic Garden. 
Smilax hispida Muhl. Green Briar. 
Among the lilies in the upper part of the Botanic Garden. 
Smilax Pseudo-China L. 
' Among the lilies in the Botanic Garden. 
Smoke Tree. See Cotinus. 
Snow-ball. See Viburnum Opulus. 
Solanum Dulcamara L. Bitter-sweet. 
West of the larger pond in the Botanic Garden. 
Soprora japonica L. 

With the Leguminose in the Botanic Garden; near the west entrance 

to the Campus. 
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Sorbus americana Marsh. (Pyrus americana D. C.) American Moun- 
tain Ash. 
In the upper part of the Botanic Garden. 
Sorbus Aucuparia. (Pyrus Aucuparia Gaertn’) European Mountain 
Ash, 
Southwest of house number 5; west of the greenhouse. 
Sorrell-tree. See Oxydendron. 
Sour-gum. See Nyssa. 
Sorrel-tree. See Oxydendron. 
Spice-bush. See Benzoin. 
Spindle Tree. See Euonymus. 
Spirza. 
The following can be seen in the upper part of the Botanic Garden: 
S. alpina Pall., S. cana Waldst. & Kit., 8S. canescens Don., 8S. can- 
toniensis Lour., *S. cantoniensis flore pleno (S. carpinifolia Willd.), 
*S. confusa mollis, 8. crenata L., *S. discolor Pursh (S. arizfolia 
Smith), *S. Douglasii Hook., *S. japonica L. fil., *S. prunifolia 
flore pleno Hort., *S. salicifolia L., *S. sorbifolia L., *S. Thun- 
bergii Sieb. & Zucc., S. tomentosa L., *S. trilobata L., *S. Van 
Houttei Briot. (Media trilobata), and others recently planted. 
Spruce. See Picea. 
*Staphylea Bumalda DC. Staphylea colchica Stev. Staphylea pinnata L. 
Near the brook in the upper part of the Botanic Garden. 
*Staphylea trifolia L. Bladder Nut. 
West of College Hall near the steps; on the river bank below the 
Botanic Garden. 
St. John’s Wort. See Hypericum. 
Sugar berry. See Celtis. 
Sumach. See Rhus. 
Sweet Pepperbush. See Clethra. 
Sycamore. See Platanus: Acer pseudo-platanus. 
*Syringa vulgaris L. Common Lilac. 
Southeast of dwelling house number 4; northwest part of the Botanic 
Garden. 
Syringa Josikea Jacq., f. Josika’s Lilac. 
West of College Hall; southeast of the President’s house; north 
of the Library. 
*Syringa pekinensis pendula Hort. Pendulous Pekin Lilac. 
East of house number 10; southwest of Howard Terrace. 
*Syringa persica L. Persian Lilac. 
West of College Hall; north of the Secretary’s office; northwest 
part of the Botanic Garden. 
S. amurensis Rupr. 
In the northwest part of the Botanic Garden. 
*S. japonica Decne. 
In the northwest part of the Botanic Garden. 
*S. oblata Lindl. 
In the northwest part of the Botanic Garden. 
*S. pekinensis Rupr. 
In the northwest part of the Botanic Garden. 
*S. villosa Vahl. (S. pubescens Turcz.) 
In the northwest part of the- Botanic Garden. 
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*Syringa vulgaris alba Hort. White Lilac. 
north of College Hall; east of the President’s house; northwest 
part of the Botanic Garden. 


The following varieties can be seen between Williams’ Hall and the 
Library: 
*S. vulgaris alba grandiflora Hort. 
*S. vulgaris Beranger Hort. 
*S. vulgaris Charlemberg Hort. 
*S. vulgaris gigantea Hort. 
*S. vulgaris Gloire de Lorraine Hort. 
*S. vulgaris Jacques Calot Hort. 
*S. vulgaris Lemoinei flore pleno Hort. 
*S. vulgaris Louis van Houtte Hort. 
*S. vulgaris Marie LeGraye Hort. 
*S. vulgaris noisettiana alba Hort. 
*S. vulgaris President Massart Hort. 
*S. vulgaris Professor E. Stockhardt Hort. 
*S. rothomagensis rubra Hort. 
*S. vulgaris rubra insignis Hort. 
*S. vulgaris Ville de Troyes Hort. 
*S. vulgaris virginalis Hort. 
Tamarack. See Larix. 
Tamarix africana Poir. 
Near the west steps on the north side of the Botanic Garden. 
Tamarix chinensis Lour. 
Near the west steps on the north side of the Botanic Garden. 
Tamarix murensis. ? 
Northwest of house number 11; reported to have been received from 
Professor Budd of lowa. 
Tamarix Narbonne. ? 
Near the west steps on the north side of the Botanic Garden. 
*Taxodium distichum (L.) L. C. Rich. (Cupressus disticha L.) Bald 
Cypress. 

Northwest of College Hall; north of the Secretary’s office. Found 

in the swamps of the southern states. 
*Taxus baccata L. European Yew. 

Northeast of the Botanical Laboratory. 

*Taxus minor (Michx.) Britton, (T. canadensis Willd.) American Yew. 

West of the ferns in the Botanic Garden. 

“Tecoma radicans Juss. Trumpet Flower. 

In Botanic Garden south of the pond. 

*Thuya occidentalis L. American Arbor Vite. White Cedar. 

Much planted. <A little north of the Botanical Laboratory; three 
in a group northwest of house number 7; east and north of the 
same house near the drive; a hedge northeast of the Horticultural 
Laboratory. 

*Thuya occidentalis compacta Hort. Compact Arbor Vite. 

Southwest of Howard Terrace. 

*Thuya occidentalis globosa Hort. Globose Arbor Vite. 
A plant may be seen east of the main greenhouse near the drive. 
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Thuya occidentalis filifolia Hort. -Thread-like Arbor Vite. 

Near the hedge northeast of the Botanical Laboratory. 

*Thuya occidentalis pendula Hort. Weeping Arbor Vite. 
*Thuya occidentalis pyramidalis Hort. Pyramidal Arbor Vite. 

West of house number 2; north of Abbot Hall; southeast of house 

number 9%. 
*Thuya occidentalis Sibirica Hort. Siberian Arbor Vite. 

A compact round-topped, dwarfed evergreen. Southwest and near 
the Chemical Laboratory; south of Howard Terrace; southeast 
of the President’s house. 

*Thuya occidentalis spiralis Hort. Spiral Arbor Vite. 

In the hollow some distance south of Howard Terrace; northeast 
of the Botanical Laboratory; some distance south of dwelling 
house number 10. 

*Thuya occidentalis verveneana Hort. 

Southeast of house number 9; some rods south of dwelling house 
number 10. 

*Thuya orientalis L. (Biota orientalis Eudl.) Oriental Arbor Vite. 

West of house number 10. 

*Tilia american L. Basswood. 
West of the Physical Laboratory near the steps approaching the 
Botanic Garden; south of dwelling number 3. 

*Tilia argentea Desf. Silvery Linden. 

West of the Library. 
*Tilia europea L. European Basswood. 

In the east part of the Arboretum. 
Tilia platyphyllos Seop. 

In row 34 of the Arboretum. 
*Tsuga canadensis (L.) Carr. Hemlock. 

Northwest of the greenhouse, near the Botanic Garden; southeast 
of the President’s house; south of Howard Terrace. 

*Toxylon pomiferum Raf. (Maclura aurantiaca Nutt.) Osage Orange. 

As a hedge southwest of Wells’ Hall; in the Arboretum. 

Tulip Tree. See Liriodendron. 
*Ulmus americana L. American Elm. 

West of the Farm House; north of Abbot Hall; along the road 

north of M. A. C, 
*Ulmus campestris L. English Elm. 

East of Wells’: Hall. 

*Ulmus montana With. Scotch Elm. Wynch Elm. 

East and a little south of the President’s house. 

*Ulmus pubescens Walt. (U. fulva Michx.) Red Elm. Slippery Elm. 

Near the brook southeast of Abbot Hall; south of the greenhouse 
on the river flats; in the hollow near the path between College 
Hall and Bachelor’s Hall. 

*Ulmus racemosa Thomas. Rock Elm. 

South of the east end of Howard Terrace; southeast of the Chemical 

Laboratory. 
Vaccinium. 
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The following species are to be.seen in the upper part of the Botanic 
Garden: VY. canadense Richards, V. corymbosum L., V. pennsyl- 
vanicum Lam., V. straminium L., V. vacillans Kalm. 

*Viburnum Opulus L. Snowball. 

West of the playground; between College Hall and Abbot Hall; 

in the upper part of the Botanic Garden. 
Viburnum. 

Besides those noticed elsewhere, the following may be seen in the 
upper part of the Botanic Garden: V. acerifolium L., V. alni- 
folium Marsh (V. lantanoides Michx.), V. cassanoides L., V. 
dentatum L., V. erosum Thunb., *V. Lantana (V. rugosum), V. 
molle Michx., *V. Opulus japonicum, V. prunifolium L., V. pu- 
bescens (Ait.) Pursh., and others recently set. 

Virgilia. See Cladrastis. 
Virginia Creeper. See Parthenocissus. 
*Vitex Agnus-castus L. 

Northeast from the west entrance to the Campus; in the lower part 

of the Botanic Garden. 
Vitis. 
The following are represented south of the brook and near it in the 
upper part of the Botanic Garden: 
V. wstivalis Michx. 
V. arborea L. (Cissus stans Pers.) 
V. bicolor Le Conte. 
V. cordifolia Lam. 
V. indivisa Willd. 
V. Labrusca L. 
V. riparia Michx. 
Wahoo. See Euonymus. 
Walnut. See Juglans. 
Whitewood. See Liriodendron. 
*Willow. Wisconsin Weeping. 
Near the drive crossing the brook. See, also, Salix. 
Winter Berry. See Ilex. 
Wintergreen. See Gaultheria. 
*Wistaria chinensis D C. Chinese Wistaria. 
On the President’s house; west of the greenhouse. 
Witch Hazel. See Hamamelis. 
*Xanthoceras sorbifolia Bunge. 
Northeast from the west entrance to the Campus. 
Yellow Wood. See Cladrastis. 
Yew. See Taxus. 
*Zanthoxylum americanum Mill. Prickly Ash. 
Near the steps at the northwest in the Botanical Garden. 
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REPORT OF THE DEPARTMENT OF MATHEMATICS AND CIVIL 
ENGINEERING. 
To the President: 

Sir—Basing my estimate of efficiency upon the results apparent and 
upon comparison with those of other years, I must rate the year past as 
an average one in the history of this department. The separate terms 
have not been finished with the same degree of satisfaction. The spring 
term, particularly, seemed too short for the work it was necessary to 
crowd into it, the instructors had not time for all the duties required 
of them, and the percentage of student failure in class work was large. 
We were well prepared for the fall term class work, thanks to the 
appointment of two new instructors. In the winter term too, we were 
not much overcrowded although one instructor withdrew. It seems, 
however, a mistake to call satisfactory an arrangement which compels 
the head of the department to give all his time to teaching, and leaves 
no opportunity to properly superintend and direct the other work 
naturally falling to the position. 


INSTRUCTION. 


Reviewing the data upon which to base judgment, it appears that 
efficiency in any particular class which has been taught in the depart- 
ment is inversely proportional to the size of the sections into which the 
class is divided, after the number in the sections passes a certain 
mark. This limit is not a fixed one, nor is it the same for all kinds of 
work. My judgment would suggest twenty as about the maximum 
number that can be dealt with in a single section, in studies taught by 
us, if the best results are to be attained. It must be understood in 
this connection that We are trying to teach young men and women to 
do things, to give them practical knowledge of the subjects studied; 
and this requires attention to the individual. More than half of the 
fifty-nine sections taught this year by us have contained over twenty 
members each. 

The personnel of the department has changed considerably since last 
year. At the opening of the fall term two new instructors were ap- 
pointed, Mr. L. L. Locke and Mr. A. H. Parrott. These young men 
have done very good work during the year in their various assignments. 
Mr. W. O. Beal remained with us as instructor during the fall term, 
at the end of which he resigned to take up studies in another institution. 
Thus it will be seen that there were five teachers in the department im 
the fall term and only four in the winter and spring terms. Assistant 
Professor Babcock continued with us and has answered all calls upon 
his abilities in a manner no less satisfactory than in the past. I would 
recommend him and Instructors Locke and Parrott to your kindly con- 
sideration as worthy of receiving material appreciation of their fidelity 
and earnest labors for the college. 

The following text-books have been used in our classes during the 
year: Beman & Smith’s Higher Arithmetic by the class in mensura- 
tion; Wells’ Essentials of Algebra by the women and agricultural 
students; Hall & Knight’s College Algebra (Sevenoak’s revision) by 
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mechanical students; Wentworth’s Geometry by women and agricultural 
students; Phillips & Fisher’s Geometry (abridged) by mechanical 
students; Jones’ Trigonometry; Tanner & Allen’s Analytic Geometry; 
Taylor’s Calculus; Hodgman’s Surveying; Johnson’s Surveying for all 
classes in civil engineering; Church’s Mechanics; Merriman & Jacoby’s 
Graphic Statics. 

We have given 124 special examinations during the year, some of 
which were for admission to advanced standing and some to make up 
back work. 

The assignments of our teachers to class work, the number of students 
enrolled, ete., are shown by the tabulation presented below. 


Class work of the department of mathematics and civil engineering for the college 
year 1900-01. 
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Class work.—Continued. 
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RECOMMENDATIONS. 


At the time of making this report the Board of Agriculture has author- 
ized the appointment of another instructor in this department for the 
coming year. This action is much appreciated and will no doubt simplify 
the problem of class subdivision. However, it hardly needs to be pointed 
out that for the greatest efficiency of our teaching force there must be as 
many class-rooms as there are instructors. At present there are avail- 
able for our purposes only four class-rooms. Five will be needed next 
year. 

I would like to repeat a recommendation which has appeared in several 
of my annual reports. It is that there be provided a room in which 
we could store our instrumental equipment, and which could also be 
used as an experimental laboratory where the adjustment and construc- 
tion of instruments could be studied. Such a place would be especially 
valuable in wet weather when field work in surveying is not possible. 
With our present lack of even an adjusting pier indoors, on rainy days 
we must excuse the classes in field work and much time is lost that might 
be turned to good account if we had a laboratory under roof. Besides, 
it is neither convenient nor economical to make the department office 
also the general store-room and instrument depository, as it is now. 
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There is a demand for a course of study founded upon and consisting 
largely of the same general elements as our present mechanical course, 
but allowing some little specialization along civil engineering lines. 
You are aware that every year a number of prospective students ask if 
our mechanical course affords adequate preparation for future work in 
city and railroad surveying, structural engineering and the like. A 
considerable number of every entering class take up their work here 
with the expressed intention of making civil engineering their profession. 
Some of these graduate here and complete their study elsewhere, more 
leave us before graduation, and a few of our gré aduates have done suc- 
cessful work in civil engineering without studying in any other college. 

Believing that a course could easily be arranged to satisfy the apparent 
demand mentioned, a course that would keep with us until graduation 
many of those who will otherwise leave us at an earlier time, and one 
that would even attract students on account of its desirability and 
merits, I would urge that you use your good offices in causing the 
college to offer instruction in a few more civil engineering studies. I 
submit that the best way to do this would be to offer options of the 
studies desired in place of the machine design of the mechanical course. 
The time is favorable for the beginning of such options, even if it hap- 
pens that those who elect to take advantage of them are among those 
who would otherwise complete the mechanical course. I am told that 
classes in technical mechanical subjects have reached the limit beyond 
which additional teaching force will be required to care for them. The 
probable result of offering these options would be to relieve somewhat 
the overcrowding of classes in machine design; and if they should prove 
popular, scarcely any more teaching force will be necessary for both 
courses than for the same number of students all in the old course. 


EQUIPMENT. 


There have been added to our instrumental equipment a plane-table 
with accessories, two new surveyors’ compasses, a range finder, a 
Thacher computing instrument, a large slide rule, a machinist’ s rod, a 
telescoping rod, a Philadelphia rod, a binocular hand level and a split: 
second timer. Supplies of hand axes, baskets, plumb-bobs and the like, 
which were low at the beginning of the year, have been replenished. 
The total expenditure by the department during the year for the above 
items and for stationery, postage, etc., is $447. 

The inventory of department property, including instrumental equip- 
ment, class-room and office furniture, observatory apparatus and tools 
shows an aggregate of $4,536.53 on June 30, 1901, as against $4,065.52 
last year. 

SURVEYS, ETC. 


We have surveyed the athletic field acquired by purchase last summer, 
have revised the general campus map from which was made an engray- 
ing for the college directory, and have referenced extensions of the 
sewer, water and steam lines when these have come to our knowledge. 

In addition to the regular departmental work, this year I have. been 
required to assume part of the functions of college registrar, classifying 
students of the freshman mechanical classes at the beginning of each 
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term. While possibly this new arrangement may be an improvement so 
far as the classification is concerned, I have felt at each of the three 
periods upon which the bulk of the work falls that the time taken for 
this purpose is filched from something else to which it rightfully be- 
Jongs in the college economy. If there is onetime above another when 
classes need all the teacher’s time and energy it is at the beginning 
of a term. It is dangerous to the vigor of the term’s work to start 
with an inferior degree of that quality. 
Respectfully submitted, 
H. K. VEDDER, 
Professor of Mathematics and Civil Engineering. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1901. 


REPORT OF THE DEPARTMENT OF ZOOLOGY AND PHYSIOL.- 
UG Y. 


To the President: 

Sirn—I have the honor to submit the following report of the Depart- 
ment of Zoology and Physiology for the year ending June 30, 1901: 

The schedule of classes for the year was as follows: 

Fall term—Economic Zoology for senior agriculturals and women, 
elective. 34 students. Anatomy and Physiology for sophomore agri- 
culturals, required, 62 students. Anatomy and Physiology for sopho- 
more women, required, 25 students. Total for term, 121 students. 

Winter term—Geology for senior agriculturals, elective, 19 stu- 
dents. Geology for senior women, elective, 7 students. Anatomy and 
Physiology for sophomore agriculturals, required, 52 students, 
Anatomy and Physiology for sophomore women, required, 19 students. 
Physical Geography for sub-freshman 5-year mechanicals, required, 52 
students. Entomology for fruit course specials, 5 students. Total for 
term, 154 students. 

Spring term—Entomology for senior agriculturals, elective, 10 
students. Entomology for junior horticulturals (Hort. 6 a), 15 
students. tntomology for sophomore agriculturals, required, 50 
students. Total for term, 75 students. 

This gives a total of 350 students for the year, and when it is re- 
wmembered that most of the classes have as much laboratory work as 
class-room work, and that the laboratory sections are necessarily twice 
or three times as numerous as the classes, the amount of work for 
the teaching force can be better appreciated. 

The Department handled 125 more students this year than last year, 
and without an additional assistant this would have been impossible. 
In response to my urgent request at the close of last year the Board 
kindly granted an allowance of $200 for such assistance and the De- 
partment was fortunate in securing the services of William T. Shaw, 
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a graduate of the University of Minnesota, who had spent most of the 
preceding year in the Department in post-graduate work in zoology. It 
was arranged that he should continue to give half his time to work for 
lis M. 8. degree, the remainder to be spent as Instructor in Zoology. 
His work has been eminently satisfactory, but it will be impossible to 
keep him another year without a substantial increase in salary, and it 
fs evident that the work of the coming year will demand the entire time 
of such an assistant. In this connection I would again call attention to 
the insufficient laboratory facilities of the department, and the over- 
crowded condition of the Museum, and would respectfully urge that 
steps be taken at once to better these conditions. 

With the exception noted above there has been no change in the 
personnel of the department during the year, nor has there been any 
great change in the equipment, the most important additions to the 
latter being a set of eight Rand & McNally wall maps for the teaching 
of physical geography, and a set of 23 stereopticon slides illustrating 
Alaskan glaciers, for use in the classes in geology and physical geog- 
raphy. The work in the last named study is now confined to the mechan- 
ical students of the five-year course, but, as previously suggested, it 
should be extended to all the courses and in any event to the agri- 
cultural course. 

In addition to the work scheduled above, the Department offered two 
weeks of service for farmers’ institutes during the fall term, but no 
work was assigned. In compliance with the request of the superintend- 
ent, | prepared an illustrated lecture on the more valuable birds of 
the state, to be given at the round-up institute, but owing to lack of 
time for the program only a fragment of it was given. I have also had 
in preparation for the past year a bulletin on the Birds of Michigan, 
for which there would seem to be a demand in view of the phenomenal 
development of interest in birds throughout the country, and the utility 
of such information in connection with nature study in the schools 
and the relations of birds to the restriction of injurious insects. The 
constant pressure of other duties, however, prevents rapid progress 
and it is not probable that this bulletin will be ready for the printer 
before autumn or winter. 

WALTER B. BARROWS, 
Professor of Zoology and Physiology. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1901. 
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DEPARTMENT OF ENGLISH AND MODERN LANGUAGES, 
MICHIGAN AGRICULTURAL COLLEGE. 


Agricultural College P. O., Mich. 
President J. L. Snyder: 

Sir—The work in this Department for the year 1900-1901 has not 
varied greatly from that reported for the previous year (see report for 
1899-1900). The plan for the work has remained the same, and the 
number of students has not varied sensibly; hence the number of class- 
sections and the daily program for the Department has not been 
materially changed. Mr. King has emphasized the elocutionary work 
of the Department with good effect and has aroused considerable 
enthusiasm among the students for that much-needed kind of training. 
In the spring term the annual inter-collegiate oratorical contest was 
held at this college, and the comparative excellence of our methods of 
training in literature, logic, history and rhetoric, as well as in elocu- 
tion, was demonstrated by the fact that our representative, Mr. George 
D. White, in competition ‘with the representatives of the purely literary 
colleges and theological seminaries of the State, won second place on the 
thought and style of his oration and third place in the general result. 

With regard to the other members of the Department, ca do not need 
to mention to you the continued excellence of Miss Blunt’s work; nor 
is the earnestness and success of the new member, Miss Wellman, un- 
known to you. 

sv an arrangement sanctioned by you and the Board of Agriculture 
formally, I took over, as a part of my personal work, the editorship 
of the “M. A. C. Record,” in addition to the editing of the College 

catalogue and the arranging of the college daily programs. As this 

was not possible without the relinquishment of some of my own class- 
Sark. one-half of the time of your advertising assistant, Mr. Victor 
E. Brown, was placed at my disposal. I have taught three of the 
Department classes each term and have given Mr. Brown partial 
charge of two. I have given much time and labor to the preparation 
of the weekly issues of the “Record,” requiring of Mr. Brown only a 
weekly round of the departments to collect such news as they had 
to give. If the opinions, voluntarily expressed to me, both in writing and 
by word of mouth, are any criterion for judgment, the usefulness and 
popularity of the College organ have been greatly enhanced. My idea 
had been to make the “Record” not an advertising folder, nor indeed a 
direct advertising medium at all, but to establish and maintain a 
journal that should be newsy, bright and suggestive, that should 
contain the best and most advanced thought at the College, and 
that for the sake of the solid value of its contents should’ be 
sought after and read; thus, it seemed to me, the influence 
of the College would be widened, its area of usefulness would be 
enlarged, and the College itself would be advertised in a way, indirect 
indeed, but most lasting and effective. How far I have succeeded you and 
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the members of the Board of Agriculture must judge. In the work 
I owe many thanks for the help accorded me by my colleagues of the 
Faculty and by others; and in this connection I may mention my honored 
friend Dr. Beal. 

I have recommended to you that since so large a portion of my time 
is already taken up in the preparation of matter that is to go out from 
the College to the public through various channels, a literary and ad- 
vertising bureau, to handle all such official matter, including the direct 
advertising, be established and recognized as a part of the work of the 
Department, and that such assistance as is needed be provided. I hope 
that it will be recognized that, while Mr. Brown is catalogued as an 
instructor in English, no addition to the actual teaching force of the 
Department has been made, but that a mere transfer of additional work 
io the Department makes it so appear. 

I take this opportunity to thank yourself, the Board of Agriculture, 
my colleagues of the Department and of the Faculty generally, amd the 
students, for forbearance, kindly sympathy, and most unselfish and 
efficient help in my work during my recent deep affliction. Especially 
would I mention the extended leave of absence so cordially granted and 
so sadly necessitated. 

Very respectfully submitted, 
HOWARD EDWARDS, 
Professor of English and Modern Languages, 
Michigan Agricultural College. 
THOROUGHFARE, VA., 
July 30, 1901. 


REPORT OF THE WOMEN’S DEPARTMENT. 


To the President: 

Str—I have the honor of submitting the following report of the 
Women’s Department for the year ending June 30, 1901: 

The classes have been carried on as follows: 


FALL TERM. 


Seniors.—Domestic Science 4, by Miss Crowe. Physical Culture j, by 
Miss Avery. 

Juniors.—Domestic Art 2, by Mrs. Haner. Physical Culture g, by 
Miss Avery. 

Sophomores.—Domestic Art la, by Mrs. Haner. Domestic Science 
2a, by Professor Marshall. Music d, by Mrs. Marshall. Physical 
Culture d, by Miss Avery. 

Freshmen.—Domestic Science la, by Miss Lyford. Music a, by Mrs. 
Marshall. Ethics a, by Dean Keller. Physical Culture a, by Miss 
Avery. 
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WINTER TERM. 


Seniors.—Domestic Science 5, by Miss Crowe. Physical Culture k, by 
Miss Avery. 

Juniors. 
Avery. 

Sophomores.—Domestic Art 1, by Mrs. Haner. Domestic Science 2b, 
by Miss Crowe. Music e, by Mrs. Marshall. 

Freshmen.—Domestic Science 1b, by Miss Lyford. Ethics b, by Dean 
Keller. Music b, by Mrs. Marshall. Physical Culture b, by Miss Avery. 


Domestic Art 3, by Mrs. Haner. Physical Culture h, by Miss 


SPRING TERM. 


Seniors—Domestic Art 4 and 5, by Mrs. Haner. Physical Culture m, 
by Miss Avery. 

Juniors.—Domestic Science 3, by Professor Marshall and Miss Lyford. 
Physical Culture i, by Miss Avery. 

Sophomores.—Domestic Art 1c, by Mrs. Haner. Domestic Science 2c, 
by Dean Keller. Music f, by Mrs. Marshall. Physical Culture f, by Miss 
AVery. 

Freshmen.—Domestice Science le, by Miss Lyford. Ethics ¢, by Dean 
Keller. Music c, by Mrs. Marshall. Physical Culture by Miss Avery. 


At the beginning of the College year the Women’s Department moved 
into the Women’s Building, then in process of completion. The formal 
opening of this building, which occurred October 25, was one of the 
most important events of the year, one full of promise owing to the 
fact that for the first time the Women’s Department of the College 
and many of the most prominent women of the State were brought 
together. 

In addition to the regular work in class-rooms and laboratories, mem- 
bers of the Department have been active at Farmers’ Institutes, the 
Grange and at Farmers’ Clubs. 

The equipment of the Women’s Department with an estimated value is 
recorded in the inventory. 

The resignation of the head of the Women’s Department was tendered 
early in the Spring Term. 

Respectfully submitted, 
MAUD RYLAND KELLER, 
Dean Women’s Department. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1901. 
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REPORT OF THE MILITARY DEPARTMENT. 


Dr. J. L. Snyder, President, Michigan Agricultural College: 

Sir—lI have the honor to render for the information of the Agricultural 
Board and yourself the following report of the condition of the Depart- 
ment of Military Science and Tactics, for the College year ending June 
19, 1901. 

The Corps of Cadets have been instructed in the School of the Soldier, 
Company and Battalion, in close order. In the ceremonies including 
Guard Mounting, Parade, Review and Inspection and sending for the 
colors. The Sophomore class have had the principles of extended order 
drill thoroughly explained to them, and have had quite a good deal 
of drill in the School of Tactics. Classes for the commissioned and non- 
commissioned officers, outside of the regular drill hours, have been 
maintained during the most of the winter term. Attendance on these 
classes has been entirely voluntary on the part of the cadets. During 
the winter term the Sophomore class had recitations in drill regulations. 
During the term I lectured to the class on four military subjects. 

I am well satisfied with the progress made, and believe the future 
will prove to the College authorities and to the cadets the benefits 
to be derived from the military instruction, which, if it accomplished 
nothing else, certainly gives the cadets a more correct carriage and 
better deportment. 

I most urgently request that the Faculty see their way to a change 
of hours for the work of my Department. In the service men are in- 
structed in their military duties when they are at their best, all drill 
and ceremonies taking place in the morning. During this winter many 
of the cadets of the Sophomore class went to sleep during class hours. 
No notice of this was taken, as I felt sure they were worn out with 
the work they had already done and were certainly not in a condition 
to receive instruction. It would be better to have a half or three- 
quarters of an hour five times a week at some time in the morning or 
afternoon, not later than four o’clock, than the present system, three 
times a week between five and six o’clock, when the cadets are worn 
out with their academic, agricultural and shop work. It is my inten- 
tion to advance the work and make it more interesting to the Corps 
this coming year. 

The commissioned officers of the Corps who graduate with this year’s 
class are well fitted for commission in the National Guard of the State; 
or in the volunteers. 

Very respectfully, 
Cc. A. VERNOU, 
Major U. S. Army. Professor of Military 
Science and Tactics. 
AGRICULTURAL COLLEGE, MICH. 
June 30, 1901, 
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REPORT OF VETERINARY DEPARTMENT. 


To the President: 

Sitr—I have the honor of making the following report for the Vet- 
erinary Department for the year ending June 30, 1901. 

The work of the Department during the past year has been carried 
on in a manner similar to that of last year. The free clinic has furnished 
a number of interesting specimens for the benefit of those taking the 
work. This phase of the work has been better than last year and it is 
to be hoped that it will continue to be better each year. 

In the class-room those seniors electing the work of the Department 
have received instruction with reference to the anatomy of the farm 
animals, the diseases which affect these animals, including their causes, 
symptoms and treatment; the preventive and hygienic treatment receiv- 
ing special attention. The medicines used in treating the diseases of 
our domesticated animals were discussed as to their source, appearance, 
physiological action, uses and doses, along with the various modes of 
administration. We keep in mind that the students expect to become 
stockmen, rather than veterinarians and plan our work accordingly. 
We try to impress upon the students the importance of preventing the 
spread of contagious diseases by proper quarantine and sanitation. 
There is a large field for work along this line throughout the 
State, and we try to interest the students to such an extent 
that they will work along this line in their own communities 
after leaving college. During the last three weeks of the fall 
term two hours each day were spent in the dissecting room, dissecting 
an old horse destroyed for the purpose. This work, after having studied 
the anatomy in the class-room, using the model of the horse, along 
with models of various organs of other animals, gives the student a very 
good idea of the gross structure of the farm animals. The pathological 
and other specimens, which have been collected ‘for the Department 
museum, are of great value as illustrations. All the teaching has to be 
done by lectures, as there are no text-hooks which are suited to the 
wants of our students. 

During the first half of the winter term all the young men in the 
Sophomore class received thirty lectures, including a discussion of the 
most common digestive disorders, the most common lamenesses, along 
with a few other disorders that are frequently met with; also the acci- 
dents and diseases incident to parturition and the special diseases of 
the dairy cow. In this course a number of the lectures are devoted 
to the care and feeding of animals to prevent disease. 

About the same lectures as given to the Sophomores were also given 
to the special short course students during the first half of the winter 
term. 

Respectfully submitted, 
GEO. A. WATERMAN, 
Professor of Veterinary Ncience. 
AGRICULTURAL COLLEGE, MICH. 
June 30, 1901. 
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REPORT OF DEPARTMENT OF DRAWING. 


To the President: 

Dear Str—I have the honor to present herewith the report of the 
work done in the Department of Drawing for the college year ending 
June 23, 1901: 

Miss Holt resumed her duties at the opening of the fall term, having 
spent a profitable year in pursuing her studies in Boston. You may be 
interested in hearing that Miss Sprague, Miss Holt’s substitute during 
her leave, has a good position in a western college at a fair salary— 
$1,000 the second year. 

The program of studies has been the same as for last year, and the 
distribution of work among the members of the teaching force has alse 
been practically the same. 

I wish to acknowledge the very satisfactory character of the work 
done by my assistants. Both Mr. Newman and Miss Holt are faithful 
, and efficient instructors. 

You have already received a report of Mr. Newman’s visit to other 
institutions in the interest of the Department. We confidently look 
for beneficial results in the near future. During the spring term Mr. 
Newman devoted a good deal of time to the preparation of a student’s 
record, using the card system, to replace the record book we have here- 
tofore kept. A comprehensive Department inventory similar to the 
one in use in the Mechanical Department is also in process of prepara- 
tion. 

The Department has purchased a half interest in a stereopticon, the 
other interest belonging to the Horticultural Department. So far the 
partnership has been quite satisfactory and the lantern has been very 
useful. 

Thanking you for your appreciation of the work of the Department. 

I remain faithfully, 
W. S. HOLDSWORTH, 
Asst. Prof. of Drawing. 
AGRICULTURAL COLLEGE, MICH. 
June 50, 1901. 
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REPORT OF THE DEPARTMENT OF' PHYSICS AND ELECTRICAL 
ENGINEERING. 


To the President: 


Sir—I have the honor to submit herewith the report for the Depart- 
ment of Physics and Electrical Engineering for the year ending June 
30, 1901. 

Through the generous action of the Board in creating the position of 
permanent instructor, and appointing thereto Mr. A. H. Taylor, who had 
served for part of a year in the Department, it was made possible to 
begin the differentiation of the work for the students of the separate 
courses; as well as to introduce laboratory methods in each course. The 
results obtained, in increased interest and in putting the work upon a 
firmer basis, both of usefulness and scholarship, have been very en- 
couraging. The pressing need for larger facilities for laboratory work, 
both in instruction and equipment, has been urged upon your notice in 
another communication. For two terms of the year it has been necessary 
to engage student aid in handling the large classes. This expedient, 
always a doubtful one, should be made unnecessary by the increasing of 
the teaching force. The creation of an assistantship in laboratory would 
be a relief from this expedient. 

During the year a card index system for record keeping has been 
purchased, and the keeping of the record of all students enrolled in the 
department placed upon a permanent foundation. There has been added 
the usual complement of new apparatus to the extent of available funds. 
The policy of purchasing a few good pieces, rather than many indifferent 
ones, has been continued, even while recognizing that the scope of our 
work is thereby unfortunately restricted, usually at the expense of the 
student’s time. 

Considerable expense has been incurred in providing adequate means 
for protecting and preserving the apparatus already belonging to the 
department. This end can only be economically and successfully at- 
tained by removal to especially constructed quarters, free from damp- 
ness and corroding chemical fumes. 

The class-work conducted during the year has been carried on in 
accordance with the following schedule: 
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Schedule of class work, 1900-1901. 
Term. Subject. 
Reci- 
tations. 
PINYBIGH 20. sav sca eee a eb lasek Shanes 5 
i ROA Se ar Se { Pestes DO eid eisiatoie ys hee atate x arch reece ek | cater Botiacs 
EDIVSUCS 2 erence tein opi ature irene 5 
PDYRICS 2h ic).c8 cee oo cab nav tiieee 7 
PRY SICI ZO x... n4 geek eae ee Ee 4 
WN UAULON. Sp laatie <e.teteie’ seo PHYSICS Sh ladies ateeta re ee 4 | 
I id W)C SSR BEC Ena Eee eee ern 3 
FONG CDs RIOR Atte hertele re pie teveiete tans ata 5 | 
FRNV RICE: AD octets ake wee apeisie elas its 4 | 
; PD YBICS 2p ese ilelctas aie aelele le ieies 4 | 
RSPEI stra tetecis i. <einic'ais/< = SUPT VRICR OD seis oleae nae «ae = 4 
UEMIVBICBULS cin davins =p ere tele Saeco & 3 
| NRRRIG 4 ae Bato crm panne seh Raa 2 | 
| 
SAGE RANT 28 I PRO ALS ASN Senin aOR Ba We MS a IS AL seen yes 47 | 


*Hours 
per week. 


Labor- 
atory. 


1No. of students. 


Ag. M 
Kee BO dies cameos 
10 3 Oe Re oF 
GA ds wees 63 
BBA ssvedene 
Gal ee ine eee 46 
4'1 506 Sab) <n esa 
9 | 

4 Joe ee eee! 8 
5 | BL. Waeneee 
Cel eee 42 
ED SAAT (ats 
& Ai ieetmaere du 
3 | 4 1 
54 213 209 


* Total hours, 101. 
+ Total enrollment, 502. 


Permit me to close this report with an acknowledgment, through 
yourself, to the Honorable Board of Agriculture, of the appreciation of 
the Director of this Department of their intention shown to strengthen 
and develop the work under his charge. 


Respectfully submitted, 


MARTIN D. ATKINS, 
Asst. Prof. of Physics and Elect. Eng. 


AGRICULTURAL COLLEGE, MICH. 
June 30, 1901. 
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REPORT OF THE DEPARTMENT OF HISTORY AND ECONOMICS. 


To the President: 

I have the pleasure of submitting the following report of the work 
done in this Department during the year 1900-1901. 

A class of twenty seniors elected advanced United States history dur- 
ing the autumn term and a class of twenty-five members of the women 
sophomore class were given instruction in European history. Both 
classes met five times per week. In the winter term forty seniors elected 
political economy, forty-seven juniors were given instruction in civics 
and seventeen members of the junior women’s class were given instruc- 
tion in early European history. Each of these classes met me five times 
per week, except the one in civics, which met four times per week in 
two sections. The work of the spring term was devoted to the fresh- 
men of the women’s and agricultural courses. Ninety-seven of the mem- 
bers of this class met me five times per week in one or the other of the 
four divisions for instruction in English history. 

Respectfully submitted, 
WILBUR O. HEDRICK. 
AGRICULTURAL COLLEGE, MICH. 
June 30, 1901. 


REPORT OF THE DEPARTMENT OF BACTERIOLOGY. 


President J. L. Snyder: 

Dear Str—It has been the purpose of the Department of Bacteriology 
and Hygiene to furnish to the students who undertake the work offered 
a knowledge of the fundamental principles involved in the subjects 
designated. To accomplish this both laboratory and class-room are 
utilized for their presentation. 

The course in Bacteriology extends throughout the year. It may be 
regarded as a unit-course, inasmuch as its completion is essential to an 
applicable knowledge. In the laboratory the student is brought in con- 
tact with germ life and its functions, leading him to look upon a micro- 
organism as having a real existence with a concrete relationship to 
nature. The experience thus obtained paves the way for an understand- 
ing of the lectures which extend beyond the laboratory acts and are 
made more comprehensive, because of the inability of the student to 
cover a very wide range in his limited laboratory observations. Each 
year this work is proving more valuable and essential to students 
through the experience gained in adapting the work to their exact needs, 
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but it cannot be made fully what it ought to be, owing to a severe lack 
of laboratory space. 

The Hygiene studies embrace a course in Sanitary Science given to 
the sophomore young ladies and Dietetics given to the junior young 
ladies. 

Sanitary Science in its application to the home is what predominates 
in the instruction, although frequently it becomes necessary to deviate 
from this well defined path to secure such information as will be useful 
to women in their relation to the community. 

In the short time given to dietetics, it is only possible to present the 
bare skeleton of facts upon which the science of dietetics clings. It is 
to be deplored that a full term cannot be offered to the junior young 
ladies in this basic subject, for it takes them out of traditional methods 
and beliefs into the field of science and truth. 

Besides the preceding regular work, this Department has had three 
“short course” classes during the winter term. These were “Dairy 
Bacteriology and Hygiene,’ “Farm Bacteriology and Hygiene” and 
*Cheese-making Bacteriology.” 

“Dairy Bacteriology and Hygiene” attempts to furnish the simplest 
principles and facts of these subjects to those “short course” men, who 
are making their course conform to a narrow field of work in the home 
dairy or creamery. We strive in “Farm Bacteriology and Hygiene” to 
especially adapt the lectures to those taking up “Live Stock Husbandry” 
for afew weeks. In the pursuing of “Cheese-making Bacteriology” there 
is a constant effort to provide the students of the “short course” with 
a knowledge of the biological processes involved in cheese-making. 

Very respectfully submitted, 
CHARLES E. MARSHALL. 
AGRICULTURAL COLLEGE, MIcH. 
June 30, 1901. 


DEPARTMENT REPORTS 83 


REPORT OF THE DEPARTMENT OF PHYSICAL CULTURE. 


Mr. President: 

It is with a feeling of satisfaction that I present this my second 
annual report. 

Although we were not successful in foot ball and base ball, we had 
most satisfactory success in basket ball, winning every inter-collegiate 
game, and in the annual Michigan Inter-Collegiate Athletic Association 
Field Day, held at Hillsdale, June 7 and 8. 

In this field day we won the outdoor meet and the indoor contests, 
and came in second in the tennis tournament, making a total of 105 
points, the nearest college being Albion with 64 points, and Ypsilanti 
Normals third with 37 points. 

With the completion of the new Women’s Building, the young women 
have been exercising in the gymnasium contained in above building, 
under the very able direction of the instructor, Miss Avery. The 
gymnasium was fitted up at an expense of $275, and all classes have 
been given systematic training during the entire three terms. The 
effort has been directed towards developing the vital powers especially, 
as also in strengthening the weak parts and giving special work for 
muscular deformities. 

Respectfully submitted, 
CHAS. O. BEMIES. 
AGRICULTURAL COLLEGE, MICH. 
June 30, 1901. 


REPORT OF THE DEAN OF THE SPECIAL COURSES. 


President J. L. Snyder: 

I submit herewith a brief report of the work done for the special 
students in the short courses. 

This work has been seriously handicapped in the past by the want of 
a suitable building wherein the technical work could be carried for- 
ward. Thanks to the generosity of the people of the State, a sightly, 
commodious, and convenient dairy building was erected during the 
summer of 1900, and was ready for occupancy by the time for the open- 
ing of the special courses in January, 1901. In this building are located 
the main butter-making room, with its steam separators, churns, 
workers, and combined churns and workers, its cream vats, and other 
equipment made and needed for the instruction of the art of making 
butter in the factory; next, a cheese room, large enough to hold from 
six to eight cheese yats; a testing room equipped for instruction in the 
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operation of the Babcock test and the use of the lactometer. In the 
basement are the cheese curing rooms, cold storage, lockers, and store 
room. Over the cheese and butter-making room are offices and class- 
rooms. The building affords facilities for instruction of large classes 
in both cheese and butter-making. 

All courses except in cheese-making and beet sugar production began 
January 8, and continued six weeks. The attendance was as follows: 

Fruit, 4; cheese, 11; creamery, 24; live stock and dairy husbandry, 
21; beet sugar, first term, 15; beet sugar, second term, 19. Total, 94. 
Names repeated, 15. Net total, 79. 

The courses in creamery and dairy husbandry were under the im- 
mediate charge of Mr. John Michels, who was assisted by Mr. C. B. 
Martin, of Hanover, and Mr. R. L. Brown, of the Agricultural College. 
Mr. Martin gave special attention to separators and churns, and Mr. 
Brown devoted himself to the instruction in milk testing by the Bab- 
cock test and the lactometer, with the lessons as to the composition 
of milk under various conditions. 

The manufacturers donated the use of a full line of their wares, other- 
wise the College owns a fairly complete equipment for instruction along 
dairy lines. The milk was purchased not, as was planned, from parties 
living near the College, but from Mr. H. A. Smith, Wixom, Michigan. 
The transportation of the milk this long distance necessarily added 
very materially to its cost. 

To give thorough instruction in butter-making it is necessary to have 
the quantity of milk sufficient to run the large steam separators an hour 
or more to provide sufficient cream for the combined churn and worker. 

The total quantity of milk used in the creamery course was 65,252 
pounds and 27,000 pounds for the cheese course. Courses other than 
those in the dairy work are not expensive. Where the milk can be 
purchased at a reasonable price, the receipts for products sold ought 
to pay for the milk, but during this campaign the butter was produced 
just at the time when it was lowest in the market, and the cheese met 
with reluctant sale; first, because retailers as well as wholesalers have 
adopted in Michigan the plan of purchasing cheese in June and July, 
when it is cheapest, putting it in cold storage for sale in the spring 
months, and second, because the milk used in the cheese course was 
at least thirty-six hours old when it reached the College, and was too 
ripe to make the best quality of cheese. Again, dairy products cannot 
be sold to good advantage when their manufacture takes place at short 
intervals during the year. A regular trade cannot be worked up. For 
these reasons I deem it a matter of considerable importance that the 
supply of milk to the College be continued during the year. 

The course in fruit culture does not seem to meet with popular ap- 
proval, as evidenced by the number of students in attendance. The 
work in that course is intensely practical, and cannot fail to be valuable 
to anyone connected with fruit growing. 

Notwithstanding the high price of meat, it is apparent to me that 
the general trend in live stock matters is toward the dairy rather 
than away from it. While creameries have been unsuccessful in many 
parts of the State, a rather wide observation leads me to believe that 
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the number of dairy cows in Michigan is increasing. Heretofore the 
demand for men to manage creameries has been so intense that the 
College has done wisely in catering to that demand by teaching young 
men how to run separators, do all the detail work of the creamery, 
and keep its accounts. I am of the opinion, however, that it will be 
well in the future to throw into relative prominence the production of 
forage and the care of the cow. The demand for our special students to 
manage creameries has been good, and there remain but few of our 
special students in dairy husbandry competent to manage a creamery 
that have not good positions. The same statement is true of the boys 
that have taken the cheese course. Nearly, if not quite, every one who 
came to the College with experience is making cheese in some factory. 

Since the lectures in elementary agricultural chemistry came in the 
winter term it was possible to give last winter a preparatory course in 
general chemistry to the boys, not fully prepared, who were to take 
the technical work in beet sugar in the spring term. I am glad to 
report that this work was very satisfactory, and of great benefit to the 
fortunate young men who could attend. It would be very helpful to 
this new industry if the special course treating of beet production 
and the manufacture of sugar could be extended over the whole year. 
The factories lack men competent to intelligently mahage the chemical 
work in a factory, and, at the same time, conduct operations in the 
field. 

There is a still more urgent demand than for chemists. The factories 
need men trained along mechanical lines, expert in sugar making, 
trained to handle men and machines, and at the same time good business 
men. It would be well for the State if the College could supply this 
want. 

Mr. A. N. Clark again gave instruction in technical factory manage- 
ment and the chemistry of the factory to the special students in the 
beet sugar courses. Mr. E. L. Aderhold, of Neenah, Wisconsin, was 
again the very efficient instructor in cheese-making. 

Respectfully submitted, 
C. D. SMITH, Dean. 
AGRICULTURAL COLLEGE, MICH. 
June 30, 1901. | 
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REPORT OF THE SUPERINTENDENT OF INSTITUTES. 
To the State Board of Agriculture: 

There have been held during the year closing June 30, 1901, two-day 
county institutes in 68 counties, and 141 one-day institutes in 42 
counties. The interest in the work has not declined, nor, as far as 
measured by attendance, has it notably increased. In the newer 
counties, the one-day institutes have been located in parts remote from 
large villages and the attendance has been, as expected, smaller. In 
one respect it has been pioneer work. A knowledge of correct methods, 
differing slightly perhaps from those in use, have been carried to 
people who have not the opportunity of studying for themselves what 
farmers elsewhere are doing. I am glad to report that the meetings 
in these so-called outlying districts have been greatly appreciated by 
the farmers who haye attended them, and the coming of the institutes 
will mark the beginning of a decided improvement in the character of 
the live stock and of the care of the field crops. 

fn the older and more thickly settled parts of the State a somewhat 
radical change in methods is imperatively called for. The institute 
idea is not new, and therefore taking to the classes to be benefited by 
the meetings and the subjects treated have become somewhat hackneyed. 
It is therefore going to be anything but an easy matter to arrange 
programs in the future which shall be at once attractive and valuable 
to these more experienced communities. I believe that the trend is to 
be toward a rather more technical and scientific treatment of special 
phases of agricultural work than toward a more discursive and general 
exposition of general phases of the work by practical farmers. Matters 
must be gone more into detail. Limited and special phases of present 
problems must be treated at length. There is, therefore, to be a more 
emphatic call for men scientificially trained, if not college bred, for this 
work. It is therefore to be regretted that arrangements cannot be made 
at the College whereby the members of the faculty can go to the insti- 
tutes. 

The matter of selecting the topics for the program carries with it the 
question of selection of speakers. During the past year the method has 
been to use members of the faculty as far as possible and supplement 
that list by farmers selected because possessed of two essential quali- 
ties—namely, ability to succeed on the farm in the lines of work about 
which they speak; and, second, ability to clothe their ideas in clear, 
terse, and accurate language, and illustrate them in a way to make 
their address, as a whole, attractive, as well as instructive. Naturally, 
men who succeed in their calling are seldom anxious to leave the farm 
because their presence there is one essential element of their success. 
The question of obtaining proper speakers at institutes is therefore an 
important and difficult one. 

While the Superintendent of Institutes furnishes the State speakers 
and supplies the large part of the material for the program, it is left 
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to the County Society to do the advertising, supply the bulk of the 
program for the evening session, furnish music and supply for the 
program the local speakers, who serve to give the exercises the local 
coloring so much desired. Unfortunately, the Secretary of the local 
society is not a paid officer, and the demands of his own business compel 
him often to neglect proper and sufficient advertising. I am glad to 
report that in the vast majority of the counties this matter is well 
cared for. It is wrong, however, to refer so important a phase of the 
work to the generosity of individuals. Some arrangement must be 
made in the near future whereby the burden of this work will be lifted 
from the shoulders of the local society. 

The State Round-up Institute was held at the Agricultural College 
on the three days beginning February 26, 1901. The experiment was 
tried of having the general session in the afternoon, and dividing the 
people in attendance in the forenoon in such a-way as to furnish separate 
programs to the women, to farmers interested in fruit culture, and to 
those interested in general farm work. Such an arrangement made 
possible a much broader program than could otherwise have been 
carried out. A reference to the full report of the Superintendent of 
Institutes, submitted today, will give full information in regard to the 
Round-up Institute, with a full report of its proceedings. 

The conference of County Secretaries was a very important feature 
of the Institute at the College. Fifty-three counties were represented 
by delegates, and plans for the following year were well laid out. 

The Farm Home Reading Circle, supported financially out of the 
Institute fund, has again increased in membership and usefulness during 
the past year. Books are being ordered freely and are being widely 
read by Michigan farmers and the members of their families as is evi- 
denced by the answers to questions sent out for the examinations, and 
as well by the questions coming in, which denote an active interest 
in the proper solutions of present problems. 

I must call the attention of the Board to the fact that the railroads are 
contributing generously to the College extension work. They carry 
our speakers to institutes at half fare and carry the superintendent 
about the State wherever he is called, whether to arrange for meetings 
or to deliver addresses, on passes. Through these two channels they 
donate nearly, if not quite, a quarter as much as the whole State. 

The State appropriation for the carrying forward of the institute 
work was $5,500. 

Respectfully submitted, 
C. D. SMITH, 
: Superintendent of Institutes. 
AGRICULTURAL COLLEGE, MICH. 
June 30, 1901. 
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REPORT OF THE LIBRARIAN. 


To the President: 


Sir—I have the honor to present the following report on the library 


for the year ending June 30, 1901: 


Six hundred ninety-three volumes have been added to the library dur- 
ing the year, of which 246 came by purchase, 195 by binding, and 252 


were donated. 


We are indebted to the following persons for bound volumes: 


Allen, L. J. M., 2 vols. 

American Shorthorn Association, 3 vols. 

Canada Government reports, 14 vols. 

Connecticut State Board of Agriculture, 
4 vols. 

Continental Dorset Sheep Club, 1. 

Detroit Evening News Publishing Co., 1. 

Georgia Board of Agriculture, 1. 

Holstein Friesian Association of America, 3. 

Kansas Academy of Science, 2. 


Kensas State Board of Agriculture, 1. 

Leonard, W. S., 1. 

Massachusetts State Board of Agricul- 
ture, 3. 


Massachusetts Society for Promoting Agri- 
culture, 1. 

Michigan documents, 40. 

Missouri Horticultural Society, 1. 

Minnesota Geological and Natural His- 
torical Survey, 9. 

Munson, Prof. W. M., 1. 

New York State University, 10. 

New Jersey Geological Survey, 23. 

Ohio Board of Agriculture, 1. 

Rhode Island Board of Agriculture, 2. 

Smithsonian Institution, 7. 

Takvorian, Bedros, 1. 

United States Government reports, 114. 

Victoria Institute, England, 2. 


Pamphlets and unbound volumes to the number of 299 have been 
received by gift, and as acknowledgment has been made in every case 


where the donor was known, individual mention 


is here omitted. 


Twenty-one pamphlets have been purchased. 
One hundred forty-three publications, foreign and American, are pur- 
chased by the library and placed in the reading room for the use of 


students and faculty. In addition 


to these are the following publica- 


tions which are regularly received as donations or in exchange for 


our own publications: 


Adrian Times. 
Albion Recorder. 
Allegan Gazette. 
Agricultural Epitomist. 
Agricultural Gazette, N. South Wales. 
American Bee Keeper. 
Creamery. 
Horsebreeder. 
Horticulturist. } 
Phil. Society Proceedings. 
Swineherd. 
Baltimore Sun. 
Battle Creek Journal. 
Capital City Democrat. 
Chicago Record-Herald (daily.) 
Church Helper. 
Corn Belt. 
Detroit Free Press (Twice-a-Week). 
Iivening News (Saginaw). 


Farm and Fireside. 
Farmer’s Voice. 
Farming. 
Farm, Field and Fireside. 
J'armers’ Advocate. 
Home. 
Guide. 
Journal. 
Tarm and Jiome. 
Farm Journal. 
Fruit Growers’ Journal. 
Good Health. 
Grand Traverse Herald. 
Grand Rapids Herald. 
Democrat. 
Grange Bulletin. 
Homestead. 
Hillsdale Leader. 
Standard. 
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Home Companion. Oregon Agriculturist. 

Hoard’s Dairyman. Orange Judd Farmer. 

Home and Farm. Official Gazette. 

Indiana Farmer. Public Ledger (Phila.) daily. 
Industrialist. Prat Institute Monthly. 
Ingham County News. Park’s Floral Magazine. 

Ionia Sentinel. Practical Farmer. 

Jonesville Independent. Proce. Amer. Soc. Civil Engineers. 
Journal of Agriculture. Queensland Agricultural Journal. 
Kalamazoo Telegraph. Rhodora. 

Lansing Journal (daily). State Republican (daily). 
Land of Sunshine. Sault Ste. Marie News. 
Literary News. Sugar Beet. 

Mark Lane Express (London). St. Ignace News. 

Michigan Fruit Grower. Salt Lake Herald. 

Monthly Weather Review. Sound Currency. 

Michigan Mirror. Travelers’ Record. 

Mirror and Farmer. Traverse Bay Eagle. 
Michigan Advocate. Voice. 

Monthly Bulletin Vital Statistics (Mich). Western Agriculturist. 
Moderator. Plowman. 

New England Florist. Wallace Farmer. 

New York Weekly Witness. Western Society of Engineers. 
National Stockman and Farmer. Williamston Enterprise. 
Otsego County News. Ypsilantian. 


Onekama Lake Breeze. 


The M. A. C. Record exchanges are also placed in the reading room, 
and in exchange for our catalogue, the library receives the year books, 
catalogues or registers from all the leading educational institutions of 
the country. We also receive the bulletins of the various State experi- 
ment stations, and of the U. S. Department of Agriculture. 

During the year fines to the amount of $33 have been collected, and 
about 7,000 books have been loaned. (No record is kept of books used in 
the library.) One hundred fifty-three books have been repaired or re- 
bound. 

The library is open to students eleven hours daily, except Sunday, 
when the library hours are from 9 to 12 p. m. 

The librarian has been assisted during the year by Miss Alice Cimmer, 
who has given part of her time to the library while pursuing a post- 
graduate course at the College. Her services have been faithful and 
painstaking. 

The library of the Experiment Station grows slowly, 50 volumes have 
been added during the year; 5 by purchase, 20 by gift, and 25 by binding. 
The library now contains 1,944 volumes, which, with the main library 
of 20,379 volumes, gives a total of 22,323 volumes. 


Respectfully submitted, 


MRS. LINDA E. LANDON, 
Librarian. 
AGRICULTURAL COLLEGE, MIcH. 
June 30, 1901. 
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ANNUAL REPORT OF THE MICHIGAN WEATHER SERVICE 
FOR THE YEAR ENDED JUNE 30, 1901. 


The Michigan Weather Service has remained under the immediate 
charge of C. F. Schneider, who is detailed by the Chief of the United 
States Weather Bureau. 

The headquarters office continues in the Federal Building at Lansing, 
Rooms Nos. 9 and 10. 

No particularly new work has been taken up during the year, the 
entire energy being engrossed along the line of improving and extending 
the meteorological observation work and in more widely disseminating 
the daily forecasts, frost and cold-wave warnings furnished by the 
United States Weather Bureau. 


VOLUNTARY OBSERVING STATIONS. 


The number of voluntary observing stations at the close of the present 
year is 119, a net gain of 3 during the year. The distribution of these 
stations now extends to nearly every county in the State, Montmorency 
being the only county which has no meteorological station and it is 
hoped that by the close of the present year this exception will be erased. 

As a whole, the work of the voluntary observers has been exceedingly 
efficient and satisfactory. It must be remembered that these observers 
perform their duties without extra pay and that the observations extend 
throughout every day of the year. The instrumental equipment of the 
various stations has not been extended in any way. The valuable data 
collected by the voluntary observers is collected at the Lansing office 
each month, where each report is carefully scrutinized, checked up and 
compiled. 

The maintenance of these voluntary observing stations is one of the 
most expensive items in the instrument expenditures. The thermometers 
are quite fragile and many of them broken during the year. Instru- 
ment shelters become weather worn and have to be repainted and 
very often repaired. The average cost of the entire instrumental equip- 
ment for a single station is about $15, and the cost of replacing a 
single thermometer about $2.25. The cost of repainting an instrument 
shelter is about $2.50. Our experience has been that about one-third 
of the total number of thermometers out have to be replaced during 
the year and that instrument shelters be repainted about once every 
two years. 

FORECAST DISTRIBUTION. 

The number of forecast distributing centers in charge of this office 
is 63, of which 24 are for the sole purpose of furnishing forecasts to 
farmers along rural free delivery routes. Through the agency of the 
other 39 distributing centers nearly every postoffice in the State is now 
furnished with a daily forecast card that is received before about 5:00 
p- m.; the card bears the forecast for a period “tonight and tomorrow.” 
In addition to this a large number of business houses, factories, etc., are 
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furnished with cards. Altogether, the Michigan Weather Service now 
supplies to its various distributing centers, 2,499 postoffices and business 
houses, and 7,366 rural mail boxes. 

By co-operation with the postmasters at the termini of many of the 
rural free delivery routes this office is able to furnish the farmer with 
a daily forecast. These forecasts are placed in the boxes of the farmers 
about the same time that the cards reach their destination in the city. 
The rural distribution of weather forecasts has proved a very popular 
feature of the rural free delivery system. 


WEEKLY CLIMATE AND CROP BULLETIN. 


As in previous years this office has continued to publish a weekly 
bulletin during the planting, growing and harvesting seasons, which 
describes briefly for the State ‘and each county the weather conditions 
of the preceding seven days and their effect on the progress of the 
various staple crops and farm field work. The bulletin continues to 
be published widely in the metropolitan press and smaller newspapers 
and is a very popular feature of our work. The bulletin is mailed to 
about 1,200 addresses, most of which are in Michigan, but a considerable 
portion of which also go outside of the State. This bulletin is furnished 
free on application to the Lansing office. 


MONTHLY CLIMATE AND CROP BULLETIN. 


A monthly bulletin, containing a statisical meteorological resume 
for each station, besides a small amount of explanatory text, has been 
issued monthly during the year. This bulletin is in conformity to a 
style suggested by the chief of the United States Weather Bureau, and 
adopted by other State Weather Services, as well as the Michigan 
Weather Service. The data is therefore easily comparable with that 
of other states. The data thus compiled is much referred to by a large, 
varying and increasing class of interests. Besides the data published in 
this bulletin, the Lansing office has furnished a very large amount of 
special meteorological data. 

The record of observations is yearly becoming of more importance, as 
is evidenced by the largely increased demand for it. The service is 
becoming better known and its resources are being brought more and 
more into use by the public. | 

In conclusion I can only repeat that while no particularly new work 
has been taken up, the work in hand has been yigorously forwarded and 
the net-work of meteorological record has been very satisfactorily ex- 
tended over another year of time. In addition it may be said that never 
before in the history of the weather bureau haye we been able to place 
the forecasts and warnings in the hands of so many farmers as we are 
now doing. When it is remembered that the weather bureau was first 
organized for the sole purpose of warning the marine and agricultural 
interests of approaching weather conditions and that for many years the 
marine interests were benefited by the weather bureau many fold 
more than the agricultural interests and that it is only within the past 
few years that the weather bureau forecasts have been available to 
the farming class at large, it may be said that the original intention 
of the founders of the weather bureau is just beginning to see its 
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fruition. The rapid extension of the rural free delivery mail service 
will do more to place the forecasts of the weather bureau in the hands 
of the farmers than any other agency, or agencies, have been able to 
do during the preceding thirty years. 
C. F. SCHNEIDER, 
Section Director. 
LANSING, MICH. 
June 80, 1901. 


REPORT OF THE STATE INSPECTOR OF NURSERIES. 


To the State Board of Agriculture: 


Hon. T. F. Marston, Prestpent—As State Inspector of Nurseries and 
Orchards, I make the following report, for the year ending August 1, 
1901: 


Nurseries inspected during the year............ 47 
Orchardsvisited during the years6.': 2-0. v6 bina 125 
Orchards sprayed during the year............... 10 


The nurseries of the State are in excellent condition, with no indica- 
tion of the presence of San Jose scale. 

Wooly Aphis was found in two nurseries; black peach Aphis in 
five, and Crown gall in two. In all of the above cases the stock has had 
proper treatment. There has been a marked improvement in the general 
health and condition of the principal nurseries of the State. 

San Jose scale has increased in area in Ottawa county. This region 
has been carefully worked over by the local commissioners, who have 
done good work. This is a hard region to work in, and good results 
will be hard to get. 

Scale has also broken out in Van Buren and Berrien counties. These 
colonies have been carefully worked over and all infested trees de- 
stroyed. I think that the colonies have been exterminated. 

The Canker worm is still increasing, and doing a great amount of 
damage, especially to the old orchards. I have succeeded in getting a 
few commissioners to do work. But in most places I meet with re- 
sistance. The farmers do not want to help themselves, and refuse help 
from other sources. 

Dealers and foreign nurserymen, have, as a rule, lived up to the 
requirements of the law. A few shipments have been stopped, not 
having the proper certificates. 

The above, together with a large correspondence, has taken all of my 
time. 

Respectfully submitted, 
D. W. TRINE, 
Inspector. 
Sprincport, MIicuH. 
June 30, 1901. 
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NURSERYMEN. 


The following nurserymen and dealers have done business in this 
: $ y 
State: 


Name. Postofiice. State. 
AN oneNmrserye CO ies saris es oetereutee hale sere IOCHeSTeIa ar ateraioe cictete es New York. 
Alone NESOny OO.s Wie Eid So Shieh bot ce nie GIG HMNEWACO) Sab acootbuoen aoe Michigan. 
ESTp eee NOLS OM ees 2 Sse ce tetie lee teins kiero in as SBD em ecieng di eptarcie ee hr New York. 
BONA AI Ga) SONS el NOS Wie tectaesls cheese e IRVOCHESLCD a Sacra ee aaa ee a 
STOW SLOSS OO nad da tins ci citiaieyeiai cee ecalets aeaets oh ROCHeSter sess ote Basan een ss 
PEsTayeuMeTOS eticsk hs, Severs aciche ecru Rembanere eee ners Dansyallewet ances cer coe ae 
IVT Os A TS es eat catia ch laciee cee IBrid@mian ALS sarees festa fee Michigan. 
ere ee Bry Me OG) CO oss angen) chara Savers orale lags =. Aa MA ZOO cs ccna erate rai e oes is 
SVU O Weed oul) pape revctevsy sre rateiore > cise cue tah Beek she eans LB: 0¥2(0) Qatet aN ere nro Ona te as 
IB UheriCkss ISCCDOs se: < Acie cases seve elec ase oe Wascadew pede con cu st ciste dae Ue 
NSU aya As are adtain soci stars Gam ini isms Me ae Jacksonian dy cnet eee as 
Central Michigan Nursery Co............ Kalamazoo rcs hici res ccs s/a Me 
ELCTU I Sea Paty eae kre A arate es Na eactohetere bere ATW GN cl aed cicrGeab am aniGceche Ceol mec « 
OSS ee Ndr aero ieee clout SoS Rae Spring: Lakoe. \edeasesee cS 
WASP ESTOS epi t iiclee nore ioie vircrsiear aie as ROCHEStCIies sacle nl toma New York. 
(CHES ree Ola) pahl Re C1 ae Re We er ener eracuiet GONGVAe cia ene cine ut 
CArGOM UN UESeIy: COs racer site cre no's sheds sis) ee ROCHESTER ei isais.a%s care ici tie ahere es 
(Croley \Wifer oes Sen eee raed 0 PSP ieee eer he Painesville: eiviic seers we Ohio, 
OR TIES) SS a ee a est oe ete a eh Ter SOUT HARV OM. oy iii os.0 tree Michigan. 
MOAN ATI BITVOS 0. sysfs oe eies'erate AIS Ses eae eer Stevens illest sce eecserr ate oe 
IO TESSO NAA STbisyc. smisiseesiehs sei. oerereie ieee EVA TGP che peayccvsss betel ssceeiotveuelomer oe se 
ID ernaeelCKeoln IS tore coe Baoan onc ee: Shelibyviller ery eran asicier: cs 
WDA ee OUI ere foe foresters ste cher ror et aces HremOntiss eras ster Ohio. 
ID raninevorersy (ode Clo eee nine Ne Rn bene Sema oe Newark..... pt in Seer ine New York. 
REESE MCAT NY Garahs Sc inoriy a wiles Botta Tears oie WStLOU kd ncesty oes ema Michigan. 
Empire State Nurseries... ....o..6..5..4- WVisiberlOOlesnert ne cree New York. 
First National Nurseries.....,.........+5 Rochesteranc. aces teste i 
PEN U Es Me ice o ccate, Woe aids wiry later cid ana asstere curser OBUOI teeters Aare vate onists tse: Michigan. 
Mignsburs SOP eirson ©! ofc sheen eos MO BUEG 82d ol oui e-crapols ani kod he shogs ub 
Grand) Rapids Nursery Co: = .6.- sede ee Grand ehanidseenins eee cs 
CeO GM OME EN Vita cecichotare o.cie tte monroe opel wmtenocar eee IME all Mae its cl eietcictoria ar as 
Gr eenin arose Pics fs LA net een MME OTITOG Stesctncctosaeiate ease es 
CONTEST Ts ia bal Oud SR a ae es nets aR oe PATE rete etree ree irera austere ie 
Greenies: SOU; CA Wiss ccc co htc oe Michigan Center........... e 
EMU SEC a OOr ns Nive: semen tan cheer ate Mowellics sau ascend. coeeiete ss 
Elamalitoem és Son, An. oc. ease ae tacennee Ban Zon aparece sri es 
SE DSt.. WoMls- Gres oa oarsacices eotan Mee eee atv DCOi as Hite onions Gates es 
EEAMOKCOSG ACEO. EL, ms, ssh e he wet ina ee MONTGOS5 kccces ten ert eer es oe 
Hoopes Bros. & Thomas............ SNe ae iWeest/Chestereassses seo cea Pennsylvania. 
ELEUTUC Ka COG Orn cule srccniste cecetis timo aneN WUOCHOSHOM ac care nie oes co aorere s New York. 
EU Oyrce OMG,! Hie ss. « cseisie tens siereieelavalscaviurn = arte coct cm peiciy eerie ee Michigan. 
eee ey OMIA, 5.0 5 ss eizace’s Sah ee a we map k MOUMOR eicxxccss Sineren ees ss 
BMEETOS Men VIN OS ie fic ca cori (ahcs sintsnyoet s etoain on TABI DOO dae es as Le 
PA UUV Oe OO: «LOVATO oe rocg tera d eels rousrs tent BentonpHanpor iano. ects *. 
EPR MNER METS Cas a va lenmineidembeadie,s etree Three Rivers, c-lisrae cecae ne = 
SMITA pL NG eed. ais, scoconcioe mite Aone ery hereracanes DAW VOL rare eae rae ee cece SF 
IDE alc ASLO EA ea ec RS OER EMITS eI TO Wea s: Sere ele sees sf 
MISTI Ane AULOTE: as.0 avai cravonielties acs'viethate MT OMOM ic access: seit eo ace of 
MAGBIOMT OL UMBOE OOD. i. 2s seein amas wre the IMONTOG es eran tes aerate mes ib 
I ETR TO paid Oye oo 0 OCR a oe Teen Cee tel al rene ee TTA RTA one oceisia.cseate evere = uf 
MoGiravnenuelliee OG.. accents se os ee cies: UD eines rete Sa acer ree oat eS 
MMVODISONM Ges SOM GOOis cs 2 oie ae epicure cea se TROGHERLOD eh Hance. cc a ress New York. 
Maple. Grove INUPSELIOSs: 6c ct ctle cc cle vine WV SCBTOO Mercieds-s atele on eaieis <i 


Worth Jersey NUPSOriod.... 6. eves seees es SELINPHElO cate decile ea Fs New Jersey. 
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Name. Postoflice. State. 
PEDLSOD IOS SHOD Ws Plisic o's:c s o-0.9. 0 ca xe ee DR a I Michigan. 
NBS NO OATIONC), <2 4.06 <a cis area ee ee "ENTER ELVOES. «ss toe oso ee gs 
RentyeNursery: O02. aca usecase Soe HIOCRORTER Ss Sosa dees New York. 
LES nia aig! DS & era Peer AMIE WN aCe on SONOVE Oats ew dsc une aesan ss 
TOR OLGA (No.5 05/6 <0 oye orale Cee Gee MOO nrd aia oles ats Semen Ohio. 

LETS rch Cd DR & ene ORCA RP a Ai de ye Ba MEAD. See aie eeG Con ruse Michigan. 
SOEUR. SLOG wa s.tc sac) ants ate nic metelas aren ACTION cose See EA Re a 
SinertiGs COs. Oc We.cnca cs eee eee DVGONUEEK Oe See Ree as heres New York. 
Benes O05: FONT 6:5. +1103 sek eae GENO Ya stip conys sae oie, a eS 
SRETICRES ROS Sia 3G cmv crateh 2 ieee see a eee OUISIATIAGE ts.s east teen ates a Missouri. 
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EXPERIMENT STATION. 


REPORT OF SECRETARY AND TREASURER. 


The following account shows the receipts and expenditures of the 
Experiment Station for the year ending June 30, 1901: 


Dr. Cr. 
iby i, 1900 Te pbalamce’ on: hard: 2 620.5. 6s cis awene oe eo tene $487 44 
July 5, 1900 received, irom) UsiS. Lreasunys .2s,-- ssi 3,750 00 
Oct. 6, 1900 received from’ U. S: Lreasury)..% 3. = 3,750 00 
Jan. 5, 1901 received: from, Wi. (5:7) Ereasuny ..2).2 eee e 3,750 00 
April 3, 1501 received) trom W) S.Treasunye..:..1->.: 3,750 00 
June 30, 1901 license fees on 98 brands commercial fer- 
CULUZES hy sat ei eb odeteky ie wie ae taberetet et kane 1,960 00 
MUSCEllAMCOUS MLeECCIPUS Ie. ie) \oleto ey tanetetey. lah 246 10 
TAT STECEUP US teste. eke: tata) ehacaatcatiers ate eres 1,516 07 
miscellaneous receipts, South Haven...... 384 34 
from State appropriation for U. P. Ex- 
periment, Station) 2% fiesta. = cies see 4,122 95 
June 30, 1901—By disbursements as per vouchers filed in the 
Oltige of the State Auditor General. ....) 2..osc. se $23,100 75 
July 1, 1901 LONE rE sews oar coo coma anabase SMabobdcedd 616 15 


$23,716 90 $23,716 90 


From thirty-five to forty thousand copies of station bulletins 
are now issued, and the demand is increasing as farmers learn of their 
value. Several press bulletins have been issued and special information 
in bulletin form has been sent out by the station. 


DISBURSEMENTS ON ACCOUNT OF U. S. APPROPRIATION. 
Salaries: 


Assistants to scientific staff, No. employed 4.............. $1,605 60 
Director and administrative officers, No. employed 6...... 1,986 80 
Soenimne. Stain, OM Op CMP LOVER, 0745 1« ii sieyareucs <yalerd ce aie a sehen 4,771 50 
$8,363 90 
Labor: 
Monthly employes, 2; average rate, $22.50..............-. $540 00 
Wanye eHOUNLy GMP LOVER. 5:<\c1ateistele ave ew lel eval itveietal o olepene tage 1,572 28 


Chemical supplies: 


MP HGYRRNCHIS ate Nt ANC SoD hs ur eNO ei: bie Serre data ove tetris eh erento etoretes 139 57 
SEE LONER AUALLIDO MISbs CLCak cre cn fe be ace eistetas akan > siete rn Pee $109 69 
Bullevmeenvelopeny and Teports).< 221005,- he. otters elaine eve bel 418 77 

:—-_l 528 46 
Carried forward ..... OEY RIS coh oe be earn Lair eae DO aE no ee a $11,144 21 
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BrGueht forward!’ . edics s'a:.,5.5\ dasa’ clots, eysitoend ferenetarelets (0h riesesafel evel sinters eam 
Seeds, plants and sundry supplies: 
PROPICULTUT OI ic oe, sacs ex tain evs vie e oa stalerenestens Chars Mretersehar terete ts $189 19 
PLOTAACULLON BL 3, ci Wess isa ba aca ners harsh eUe ees taRea am terete te | 108 82 
MISCELLAMCOUS ) << (cuca > ahevere nes srs st eiale eratenuttene Scvemtede trace als tote 82 08 


Tools, implements and machinery: 


RESOBES 6! oi oF, wae ie: bea rous ese walle cles) etolte wietabarres Pr paatete ls el eiat sim cathie $10 61 

Wop. purchases: . <sh.9e. Fo os HR Bes Fe PRB sh be ce 25 10 
Furniture and fixtures: 

MOTE RU YMC WILLEN: (55 S600 (5 wva)s0 rei vo share hsv apes ix b's cvesehe Relea seeu mies Bhose $70 00 

WOES CANG. CRUBLOL: CASE: wis «oral e.chaieis ake eMsaGl mun one wi obra oeatate 36 50 

Sundry dixoures,, Ghree bales js sic ro: im dis iet olersiesete 1s enolate shapers 9 00 
Scientific apparatus: 

Onexpony premo Gamera; OUGAT..00.5 5.0.65. pie elle ees $41 03 

OTOP HOLEATISCOPE cheer. \eieie oievo ot Sey stotene ains, hie, 6tobeyavauelouste ianotelicneht ete 93 46 

SHTavsliea Sri aaVsh,, Meena vere Sey INC Pa PTE TCRAEP SIE) lees ores Re rise c 585 71 
Live stock: 

MOB D LGM ce cscecteue eh te <) shatsacietc « lepcsev sie) «ao lepeics alsieloy soe aexenehet ae Sheth sete $1,151 18 

SSVVAALO RT saVeoiise ts aleietar<, 3 |nssy Weleda) iede:'s = wle shore entails: gy sferniehsy Seana eneTe 108 23 
Traveling expenses: 

PNPSOPEeIM yl StOUs Of SLALOM pW OUlGer. 2 abies enetenete tote tebe ne northern oe eee ters 
Bulan or sind: Tepains <5 page elbye shes ysecishspos ee Ses GARR eg sue erp EM <poidiog 
POslACe ANG: YSbATIONELY: | s\s:5 2.5 2/5525 o 6) seheisis case bis hob AG Sint an Ie eee 
Ber amd GX PRESS i415.) 2)< sis ss Car ate ak Boe ciets <i abst efatcit C¥ohast aeRO RCTs 
PUTRAUZOLS? fakes, ofS casein + ge apse eyd lo) oval a: Une «ta ain Mos iclayeatie Sabke HOES Reena ey eee Da wee 
BEMIS TUTE. 2 Fess Vi a! Ser sense tole dgebienie eA. aie tease See eas gale - een eee ie Caer eee 
1D] U7e a ee Se ee ee to AO AC eNe Oro aa oa AA ta eT Geo Secon Gla dios © 

SCOTT AT Cee or Meret haere Poo oe) Cite S ainracte Gian Sn Gotten oOo n Mag ran Sn, se 


DISBURSEMENTS OF EXPERIMENT STATION 
FROM UNITED STATES TREASURER. 


SNAILS Tale 16, 6, oys's voce nd do o/s a o-n nid opperee Ge Acol athe ral alaueN srecate veltstte to oha1 a taehe\ $744 11 
ILS COr b Ae See Re Se Greens Sere ce Rese AMER 0) Coho Cees PRA GE er ee le 3,044 06 
Postare hand stabionenry.:.). 6 «cn <aelee| oe Sess ae ebsites tisk 73 10 
rent aNd MeNMONERSy 3, -16L acide Mysyaigs ae: siete, oan aeaterc ines ers apt on 6 15 
MOROREIRCH Payee ete ciel Ssaus'a oe she komsieils sp eychehenel = al Aikoe eet Raleconat te Lemeteese 91 90 
Seeds; plants, and sundry supplies...) . cee seo crn cieteeetors 1,348 46 
1 Byilt} hy ene ee eee ee ee eee Pena APS SS TON Gn ky Cie he 5 00 
Mools;implements/and! machinery ya.) See see ee ere eee 32 07 
ISCLEUGMIC yeu PAT ALUS {rai oh ois cvs) sheer ene dtie Ghee ee een eet ee 26 40 
iBiuldins. and: 'Tepains.:.)<).0.).its We). wipes hte a pean Ree 2,370 19 
FET AVEUITS (EXPENSES Wace l<, cts ‘t| Seathc! concen oa ieee Terie Reeve ene etn eee 359 31 
ealeaee "ON HANG 5.02. SH 25 con's lab, oot asd leave lscamed name lets eyo he tase ee 
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MONEYS OTHER THAN 


$11,144 21 


380 09 


115 50 


720 20 


1,259 41 
203 06 


135 40 
330 O01 
181 05 
27 65 
135 17 
332 54 


$15,000 00 


RECEIVED 


$8,100 75 
616 15 


$8,716 90 
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REPORT OF THE DIRECTOR. 


There have been issued in the year ending June 30, 1901, the following 
bulletins: 


No. Title. Author. Department. Pages. 
TBD agente ns) MOrgLlizer ANBIYBES 5104-000. st sas uA GerINGO ZIG setae sire rien oles Chemical ace. one 13 
186.......| First Report, Upper Peninsula 

Experiment Station............. CORI D A tsrerbh del reve loys 123 1 Bag ooal Sansecdnconadadaonspar 45 

187.......| Report of South Haven Sub-sta- 

horiesees Gitmo ecreane oe be sage soe siya flash ore Wion scheenecaoa spo" Horticultural ...... 47 
Experiments with Sugar Beets....| J. D. Towar................+.. Agricultural .......) 13 

-| Notes on Strawberries...... L. R. Taftand M. L. Dean... Horticultural. .... 12 

.| Vegetable Tests for 1900.... L. R. Taft and M. L. Dean... Horticultural...... 36 

-| Shrinkage of Farm Product wae | Gy DiSmrbhi ne <5 los 'sj01 vs onii- Agricultural....... lferateeteerees 
Wertilizer Analyses: .\. «.. «jee. 2a Fel <s ValeBaanocnoscciaclniors Chemical asars nce a «aces 


One special bulletin has been issued in the same period, making the 
fourteenth in that series. It was entitled “Foul Brood” and was written 
by Mr. John M. Rankin, the Station Apiarist. 

I submit, herewith, copies of the bulletins mentioned, with the reports 
of the heads of the various divisions. These reports and bulletins will 
give a complete and accurate idea of the work of the station during 
the year. It hardly seems wise or necessary, therefore, for me to go 
over the work in detail. 

The Agriculturist has carried forward the investigations relating to 
Sugar beets, reaching results in the matter of fertilizers of extreme 
value to Michigan farmers, and conducting other experiments not yet 
concluded concerning other phases of the work that must produce re- 
sults of equal importance. Capital is still flowing into Michigan for 
investment in sugar factories. It seems important, therefore, to the 
Station to continue these investigations on a more extended scale. In 
pursuance of this policy, with the consent of the State Board and by 
the courtesy of the Farm Department of the College, five acres of beets 
have been planted in the spring of 1901, on the west part of field No. 12. 

In connection with the sugar beet business an important matter is the 
disposal of the beet pulp. But very little of this valuable cattle feed 
is at present utilized. It remains in large, rapidly decaying piles close 
to the factories, and becoming a nuisance, if not a menace to health. 
Because hay and grain are comparatively cheap in this country it is 
hardly to be expected that beet pulp will come into general use as 
quickly as it did in Germany, where cattle foods are all high. More- 
over, as the pulp comes from the factory there are never more than 
ten pounds of actual feeding material in one hundred pounds of the 
product. The transportation cost is therefore very heavy, when com- 
pared with the efficient feed obtained. No question, therefore, is of more 
importance as far as the work of the Station is concerned than those 
relating to the feeding of beet pulp. Some tests were made during 
the winter of 1900-1901, but the results are not at all conclusive. At 
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Alma the steers made a very substantial gain on the pulp ration and 
returned a good money value for the pulp consumed. In the western 
part of the State, on the farm of the Honorable A. M. Todd, another 
bunch of steers were fed to test the value of pulp, but the work was 
unsatisfactory, as far as showing any value to the dry matter of the 
pulp. At the home Station, with milk cows, the question was tested 
a couple of years ago without showing any appreciable increase of milk 
or butter when the pulp was added to the ration. The work will need 
to be done over more than once more befcre reliable pronouncement can 
be made by the Station. 

The Agriculturist finds an opportunity of helping farmers living on 
sandy soils by finding a new legume to take the place of clover, or, 
rather, to take the place on sandy soil occupied by clover on clays and 
clay loams. Such a legume is sand lucerne. He is also testing cow 
peas and soja beans for use with corn in the silo or field cured to 
enrich the ration in protein without the purchase of commercial feeding 
stuffs. 

As the State grows older, commercial feeding stuffs are coming more 
and more into use. Neither farmers nor city owners of live stock can 
determine the real value of a given sample of feeding material by ocular 
or any other examination. Different samples of the same kind of ma- 
terial differ widely in composition and feeding value. In other states 
these commercial feeding stuffs are analyzed and the results published in 
bulletin form at the expense of the State. So imperative is the demand 
for this work in Michigan that the chemist proposes to collect various 
samples from widely different parts of the State, but representing on 
the whole the kinds of materials actually sold here, analyze them, and 
report the results of analysis in bulletin form. This kind of work is 
now done with commercial fertilizers, and incalculable good to the 
State results. 

The season’s work in the Upper Peninsula resulted in excellent crops 
of vegetables and cereals. On the first of May the Station grounds 
were an unbroken forest. In October the ground had been cleared and 
had produced abundant crops. The history of the work was published 
in Bulletin 186, which was scattered broadcast over the State and sent, 
as well, to prominent newspapers which called for it. The information 
was thus scattered to all parts of the Union and the Experiment Station 
in the first year of its history cannot fail to have attracted wide-spread 
attention to the agricultural possibilities of the Upper Peninsula. 

The funds having been provided -by the Legislature, a suitable house 
and barn were erected in the fall of 1900. The cleared land has been 
fenced, and preparation made for the introduction of stock and for 
the carrying forward of farming operations in a practical way after a 
sufficient area has been cleared for pasture. 

The fruit orchards at South Haven are now in full bearing. The 
yields of different varieties of peaches will therefore begin to give some 
indication of their relative value. The same is true of other species 
of tree fruits. A large part of the work heretofore done at that Sub- 
Station has of necessity been preparatory, as it takes many years to 
develop trees, and obtain a sufficient number of crops to indicate any- 
thing about its productiveness or the quality of the fruit. 
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The mailing list is increasing by leaps and bounds, and now exceeds 
thirty thousand names on the regular permanent list. Within two 
years the names have been gone over carefully and such names as do 
not represent actual living citizens have been dropped. Through the 
Institutes and the addresses of members of the College faculty the 
people of the State are becoming well acquainted with the Station, and 
receive our publications. This wide acquaintance brings in its train a 
voluminous correspondence to every member of the staff. It is not wide 
of the mark to say that as far as immediate effects are concerned the 
Station benefits Michigan farmers almost as much through answers 
to questions as through the bulletins themselves. 

It naturally follows from a wide correspondence that experts from 
the Experiment Station are called to furnish information about insects 
and fungus diseases of plants, about diseases of live stock, and, in 
fact, along all lines of farm work. So widely is the value of this expert 
assistance appreciated that the railroads carry the Director of the 
Station free over their lines, and the Pere Marquette railroad goes still 
farther and grants a pass, which carries members of the Station staff 
to any point on their line. The thanks of the Board, of the members 
of the staff, and of the people of the State at large are due the rail- 
roads for their generosity in this respect. 

©. D: . SMITE 
Director. 
AGRICULTURAL COLLEGE, MIcH. 
June 50, 1901. 


REPORT OF THE AGRICULTURIST. 


Prof. Clinton D. Smith, Director of Experiment Station: 

Drar Sir—I herewith submit the report of the Agricultural Field 
Experiments for the year ending June 30, 1901: 

The work of the Department for the past year has been largely along 
the lines begun in previous years. The co-operative soil test experi- 
ments with fertilizers, have been terminated, giving results largely of a 
negative character. 

The remote location of these experiments from the Central Station, 
the traveling expense and the larger amount of the time of the Agri- 
culturists given in installing and visiting the experiments and harvesting 
and weighing the crops are serious obstacles in the way of, successfully 
and satisfactorily prosecuting such tests. Then, too, it is difficult to find 
farmers who can devote the time to give such work the complete atten- 
tion it demands. Not only is it difficult for them to devote the time, 
but their large fields, herds and flocks giving continual promise of money 
returns, detract from the interest offered by a few square rods where 
the only return will be a handful of products and the lesson of the 
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experiment; other farm work often claims thé attention of all the help 
when the experimental plot is most in need of a little attention. 

The Agriculturist visited Mr. A. E. Gregory’s field, near Dowagiac, 
in September, only to find that practically nothing had been done there 
since the seeds were planted. AI] hope of securing any results of value 
was at once dispelled and the experiment abandoned. 

Mr. H. M. Kingsley’s experiment, at Kendall, Van Buren county, was, 
in 1900, conducted on a new piece of land of a sandy loam nature. The 
entire area was sown to sugar beets and throughout the conduct of 
the experiment, from the preparation of the soil to the weighing of the 
crop it was conducted in the most careful and painstaking manner. 

Below is a table showing the complete results. The area of the plots 
was 1-10 acre each, being 16 rods long, east and west, and one rod 
wide, with 3-ft. paths between. The beets were sown in drills two feet 
apart, lengthwise of the plots and the paths sown to carrots. 


H. M. Kingsley Experiment. Kendall, Van Buren County. 


| 
bike a 
Yield (a) 
5 7 : Pounds Percent; Coef. 
S F lizer lied. cre.| sample F 
2 eee per acre.|ID° Alas. | tested, | Sugar. | purity. 
= | Ounces. | 
Z | 
in GN LDEA LO LOLS SOG soe so:5 ie le win’ 6's ss cafelovelelojo:« areleloye eisauere 120 12,960 | 17} | 8.36 67.37 
el DISSOlLy ed Ee HOSphate ROCK... «a5 <n nis elo cienenclee 240 10,330 | 174 | 11.93 77.42 
SAP MITITIALOTOL Ota Ss ras vies a10 5/0 eislerersie sical oiealetaserece Siete 120 12,400 223 9.28 67.69 
PAIN OLEAN D Fats ov 2c) aici cans cclae Ase aewie oho goa eee elias RSaeas sae. 8,960 113 10.98 70.79 
MITTALOIOL BOGR1I0 le  Giaies sean cceanan se cutis eieve ; ; 7 
5 { preolver ENOSDNATE ROCKS 2AD ence ceminiccioeee ‘ 360 10,900 224 10.68 73.60 
SUTALCOL OGRA 1O0 ses cre cchene siseticce SHeAboGe ? poy | = 
6 piace of Potash, 1. Bars SAAR Sark AOA ORO ar f 240 14,100 273 | 9.34 11.24 
7 | § Dissolved Phosphate Rock, 240................ ) “ 7 1 
eal Maunaterofbotash 1 20ssnu satan sce ne naebree { 360 9,700 138 See 10.45 
Shs) ISPES ATE = Bieseeg sO ake eo eS gear ne pte nt STL pat 7,900 | 224 10.78 75.86 
( PML EEASOIOL SOU 1A). roe aistenssce sere e ei es sels cisselale ) | 
9 |4 Dissolved Phosphate Rock, 240................ - 480 14,900 | 19} | 9.61 72.20 
} } MuUriAbe OF POtash. 1202 vac. cco c<ircieteneivclee.s's \ | 
ROU MeAdr-Slaked ime. «> <cssuencotecss«ceenen UN. eats 2,000 9,500 | 213 9 80 71.48 


Mr. Kingsley sold his beets to the Kalamazoo Beet Sugar Co. The 
beets tested 10.7 per cent sugar, making the price $4.0624 per ton, with 
a tare of 9 per cent. 

The above figures show decidedly increased yields where fertilizers 
were applied. Nitrogen seeming to be most lacking, followed closely 
by potash. There is a slightly increased yield over the nothing plots 
where lime was applied. 

Why the yield and per cent of sugar were not higher is a question that 
neither Mr. Kingsley nor the writer are able to explain. Mr. C. M. 
Kingsley, on an adjoining farm, obtained 10 tons per acre with analyses 
of four acres of beets, showing average of 12.82 per cent sugar. 


SOIL TEST ON MUCK LAND. 


The tests on the muck land in the College Field No. 15, on the farms 
of C. R. Ferguson and Darius Allen, near Almont, Lapeer county, on 
Mr. A. M. Todd’s farm, at Pearle, Allegan county, and on Brook Farm 
of the Michigan Asylum for the Insane, at Kalamazoo, were conducted 
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through last season and are being continued again this year. At Pearle, 
an unfavorable season practically destroyed the entire experiment. 
Mr. Todd has, however, lowered the ditches in the vicinity of the 
experimental plots and we look for more indicative results this year. 
The beets grown on this muck land in 1900, gave a higher per cent of 
sugar than we have had before from similar soil. 

The Ferguson and Allen experiment gave in its preliminary returns 
some results pointing to general exhaustion, though more particularly 
to a deficiency of the mineral elements. The experiment will be watched 
the coming year with greater interest in the hope of drawing some de- 
finite conclusions. 

The. Michigan Asylum farm, at Kalamazoo, is probably in better 
natural condition than either of the other farms and therefore does 
not respond so readily to applications of materials intended to add to 
its store of plant food or its physical condition. 

In field No. 13 of the College farm, about two acres have been fenced 
off and used for experimental work the past three years. These results 
have proven very satisfactory, and thus far point to wood ashes, barn- 
yard manure, and upland soil as the best applications to make for the 
improvement of this land. Here and in all the other muck experiments, 
we have noticed in particular the indifferent effects of the action of 
lime. The litmus test has shown a practically neutral condition, while in 
one place on the College farm, a small quantity of marl was plowed up 
two years ago. This latter fact would indicate a sufficiency in the 
supply of calcium and if there is no acid condition to correct, the lime 
could be of but little use. The entire report of the two years’ experi- 
ments will appear in bulletin form at the end of the present season. 


TESTING VARIETIES. 


Wheat.—In the fall of 1900 the following press bulletin appeared, 
giving the result of our tests of varieties of wheat and a general formula 
for the use of formalin and hot water as a preventive of smut: 


Press Bulletin No. 15—Remedy for Smut in Wheat. 


Formalin Treatment.—Take one pound or pint of formalin—the drug- 
gist may call it 40 per cent formaldehyde—and stir it into 50 gallons of 
water. This quantity will treat 50 or 60 bushels of wheat. If a smaller 
quantity is required less amounts may be used, by keeping the same 
proportions, which are practically an ounce of formalin to three gallons 
of water. The cost of formalin in small quantities is about five cents 
an ounce. 

Sweep clean a place on the barn floor and sprinkle well with the 
formalin solution. Put the seed wheat on this sprinkled area and 
sprinkle or spray the wheat with the formalin solution and shovel it 
over until every kernel is thoroughly wet. Do not be satisfied with 
simply dampening the grain but apply the solution until every kernel 
is visibly coated with water. Allowing it to stand in a compact pile 
a couple of hours will insure the more complete action of the formalin. 
If the grain is to be sown broadcast by hand at once it need not be 
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thoroughly dried before sowing. But if it is to be kept long before 
sowing, or is to be sown with a grain drill, a certain degree of caution 
which every farmer will understand, must be exercised to dry it 
thoroughly so that it will not sprout and spoil nor be too wet to work 
well in the grain drill. In drying the grain and handling it afterward 
care should be taken to wet the floor, utensils, bags, ete., with the 
formalin solution so as to kill every trace of the smut on the things with 
which the treated seed is to come in contact. 

The above treatment is inexpensive and simple to apply. We have 
never heard of a case where it has failed to work. 

Hot Water Treatment.—The following treatment has been used for 
years, and if carefully applied is practically sure. It is, however, more 
cumbersome and laborious than the formalin method though the ex- 
pense for material may be a little less. 

Soak the seed wheat for ten minutes in water at 133 degrees F. Use 
a tested thermometer only. Provide two vessels large enough to hold 
twenty gallons each, if possible. One should contain warm water at 
about 120 degrees F., the other scalding water at 133 degrees. Into the 
first vessel plunge the seed wheat in a burlaps sack or wire basket. 
Keep it there until warm, then plunge into the second vessel, lifting 
it out occasionally and shifting it about in the scalding water until every 
kernel has been exposed to the temperature. Remove from the second 
vessel, at the end of ten minutes, and cool immediately, either by spread- 
ing on a clean floor in a thin layer or plunging into a barrel of cold 

water. Dry and sow, or sow broadcast at once. 

Seed once treated successfully by either of the above methods will 
grow smut-free grain for a number of years. In fact, if every farmer 
in the State would treat his seed wheat carefully this fall and keep 
smutted wheat from coming into the State, there is no reason why we 
should ever be troubled again with this pest. 

Variety Tests—The table below gives the results of our field trials of 
varieties for 1900 and the average for 1899 and 1900 of those varieties 
which were grown both years. The 1899 yields were obtained from 
plots of nearly an acre or more. The 1900 yields are from one-tenth 
acre plots of summer fallow, liberally treated with a commercial fer- 
tilizer. The seeding of all the varieties, except Marshall’s Triumph, 
was done Sept. 29 and 30. The Marshall’s Triumph was not sown until 
Oct. 5. 

None of the varieties entirely escaped the attacks of the Hessian Fly, 
although the Dawson Golden Chaff stood up the best of all at the time 
of harvest, the other varieties being about equally affected. The Winter 
Fife seemed to be the least affected by the fly, but this variety was not 
sown until Oct. 7. 


. 
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| Yield in | Average, Colo 
Names of varieties. | 1900,  |1899. and 1900, or wheat Discription. 
peracre. per acre. ’ 
Pawson Gold em Chatie Tacs jectrenee.clstes 32.73 | 32.64 WAG@ rye elerelse= Bald Red Chaff. 
CHONG Gort Re ARS ee enon onsaodotmab comecarcnn 30.75 | 31.42 JOP ESCeS AL ce Us 
HET GONUATLOMAL INO Gopc.c coral clei era/sle'e'e' sie) le(s'elnie 29°29) | 30.60 Bee dao es eB oe 
OMES WE ORE DELILY .achocs sci cteis «lati salar UY No oopnoocsnosos es Bab as col Bearded Red Chaff. 
RNIN T LOY OLARIBO Tie rari tarelatey= sioieistorst ste els iorsre/ aint sree 27.92 | 26. Sh rie erases | Bald we te 
LOAN Me ootad Roscoe oode qasOdOnOUe OOoe | 24.17 | 21.10 Ne eoane se White ‘“ 
DODES SQUARES VELCAELS Te cjeiccns ¢ cir ele:aiclels cereiele lai 32.25 29.58 MON Mee etioe® I ree ne it 
PR PaVCSEE) MPO are toc -clctclerinlat ois sseissarmyruvele F2ti| Cay ay- a ere nein Set IGE eS Secu os Cie Me 
Karly Genesee Giant... 00.050... wee eens BUR DO tal iattclotexlefeteleter | SO Bette tits Bearded Red “* 
| 
la Gamo l eeetelahy Coy tlgacagacun wopaonnooeooe 26.25 gee ae [eC bonnadedaec | Bald Ue HK 
LEG GIKE: cana sot heay eae nee AAR Ine meee eee BORGO al Rape traetien re Eee SES ae ee “ ag eC: 
INE IRE eps gedeo “epmbodderooenon crane PAS Niceaeccdee lade i 8S soos eso pees oe as i 
fultzo-Mediterranean Semin nAbanLonoos eee PTI. “Nohdonenbdacoes ace Mea sc ne White. ‘ 
RUMBLE ES eters Sa Fete classe) aieicrs Seo « eieleyare leven ee | 28.00 | 28.95 Le SSaseorat oe | Bearded “ Ae 
[STG EY LEGRAND ao Benesch Oe GURADO GSO OBOOOSNOCOT 29.66 | 25.59 uC aa ns ee ne 
LOTR ORIG « SSP Bigot. 6 te Opa Onan Ooo S Oran p ol 19.42 .-| Bald id A 
(LLB REUTERS teil 0g seman Rp anadoaaspsercc ye ie eats fs 


* Average of four plots. 
+ Sown Oct. 5. 
+ Yields in 1899 are found in Bulletin 181. 


In addition to the above varieties Early Arcadian, Earle’s Velvet 
Chaff, Plymouth Rock, Red Clauson, Rudy, Currell, Winter Fife and a 
new Russian variety were grown. The first three named made very 
satisfactory growth, but the area was too small to give reliable figures 
of yields for acre areas. A portion of the plots of the other varieties 
was winter killed, though the Rudy, Red Clauson and Russian varieties 
made growths on the higher portions of the plots that would compare 
favorably with the best yielding varieties. The Winter Fife is a new 
red bearded variety, donated by Northrup, King & Co., of Minneapolis, 
Minn., but was received so late that a satisfactory crop was impossible. 

All the varieties in the list above, together with a few new varieties, 
are being grown again this year. 

Twenty varieties are being tried to determine their relative ability 
in resisting the attacks of the Hessian Fly. This experiment also 
includes the question of the proper date of sowing, by sowing the seed 
at intervals of ten days each from Sept. 1 to Oct. 21. The following 
varieties of wheat are being used in this experiment: 

Hungarian, Russian No. 2,791, Buda Pesth, Russian, Dawson, Golden 
Chaff, Gold Coin No. 6, Poole, Jones’ Longberry, Jones’ Square Head, 
White Clauson, Harvest Queen, Harvest King, Fultzo-Mediterranean, 
Red Clauson, Hybird Beechwood, Early Genesee Giant, Marshall’s 
Triumph, Rudy and Farmer’s Trust. 

Thus far the Oct. 1 seeding is by far the best. The Sept. 1 seeding 
made a fair growth last fall, but was practically all destroyed by the 
Hessian Fly. The Sept. 11 seeding gives promise of but little more than 
the Sept. 1, while the Sept. 21 seeding may be called one-third of a 
normal crop. The later seedings, Oct. 11 and 21, escaped the fall 
attack of the Hessian Fly, but did not get sufficient growth before winter 
to give them the necessary vigor in the spring. 

There were four European varieties, one Hungarian, one Buda Pesth 
and two Russian. These varieties seemed to resist the fall attack of 
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the fly better than the native sorts, though the insect has apparently 
worked on them this spring fully as much as on the others. 

It is hoped to continue this experiment for several years. 

Oats.——In 1900 seven varieties of oats were grown in comparative 
test with the following result: 


Yields per acre, 
Weight 


Name of variety. per | | : 

bushel. | Bushels | Bushels 
by | by 
Ineasure | weight. 


coy TST AS 2 ee PR eee Ea nae Peer bie Re? 32 | 66.65| 56.55 


EGU RCAMC MER TES MUERTE cars Srctclaters aie tevatetcre cyersisiae Mee Se-ciae Ae Pe Ete dic eee baton ame ABS Orb 314 | 49.65 


EELS OTHE LCA ESAT OD. ofe'c oscie ole sce inicigisl a nisslele cemine me aitinetlentioseveneens 33 | 61.48 63.40 
aI DEH Tyttetora so elnietsga aia s tisitean ails Sa Ries duis ae Coe MOLE aitoee ne ince ees 84.) 6827241 67.70 
ASHE MICAN DANN EP. go. oi luct sick iy ssieanee Not meen ailenleioetent Macnee cant 32 | 65.54") 65.54 
Pm Reg ust EGOS C. . 25 ciccitien.2s2oei dona. ona Re ada cdston eee otro es | 33 62.91 | 64.87 
BVIRC EULA ILEWV, OT ACE Se crsiols cvcla)elaicie clon cie eiaielste ste testis Tasicletere stele emis ere eer ciel as ote 324 | 54.80 | 55.65 

48.25 


The seed of the Black Russian and Big Four came from a Kansas 
seed house and had not been treated for smut. The Black Russian 
was badly smutted, which fact may account for its light weight and 
low yield. The Big Four had some smut, while the other five varieties 
were practically free from it. The Scottish Chief, Michigan Wonder, 
American Banner and Brown’s American Banner were given the hot 
water treatment for smut three years ago—this being the fourth crop 
since the treatment and scarcely a trace of smut appeared. 

The R. I. Red Rust Proof came from seed presented by Mr. A. A. 
Smith, of Woonsocket, R. I., who claims that this variety has been 
grown there for years and that it resists the attacks of the rust fungus. 
Since practically no rust appeared on any of the above varieties, we are 
unable to make comparisons in this direction. 

Trials of the formalin and other treatments for oat smut have 
been made for the past three years with indifferent and inconclusive 
results. Each trial was made by using smutted seed, but in no case has 
the resulting crop shown the presence of any considerable quantity of 
smut from the untreated seed, and the yields have shown neither gain 
nor loss from the several treatments. 

The variety test is in progress this year and all the seed sown has 
received the formalin treatment for smut. 

Barley.—The department is testing several varieties of barley, both 
from seed purchased from seedsmen and seed imported by the Depart- 
ment of Agriculture at Washington. 

Alinit——A quantity of this material received from Farbenfabriken, of 
Elberfeld Company, New York, has been applied to oats and corn and 
planted in comparison with untreated seed. The trial is being made 
in four localities, namely: Sandy soil, dark loam, sandy loam and 
muck. It is, of course, too early yet to note any positive results. 

Hops.—Seven imported varieties of hops are being grown for the De- 
partment of Agriculture at Washington. 

Clover Experiments.—As noted one year ago a trial to determine the 
best time to sow clover seed had been begun. The experiment is now 
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in the third year of its progress, and has furnished some interesting 
results. The seedings of April, May and June, 1899, gave 4,250, 3,900 
and 4,950 cured hay, respectively, per acre in 1900. It should be noted 
that the June seeding was by mistake Mammoth Clover, the others are 
June Clover. This year, 1901, every plot sown before July 25, 1900, 
promises a good crop of clover hay. There are marked differences in 
the quantity of June grass and timothy appearing on the various seed- 
ings, which are being carefully noted for the bulletin to appear later. 
It is planned to carry each plot through two harvests of hay and con- 
tinue the entire experiment through a series of at least five years, taking 
notes at frequent intervals and keeping records of the crops produced. 

Co-operative Clover Seeding Experiment With the U. S. Department of 
Agriculture —In accordance with an agreement made with the Division of 
Botany a co-operative test of clover seeds from various sources is being 
made. The seed from 18 different sources was sown in duplicate 1-80- 
acre plots. The results to be published as co-operative tests. Several 
lucernes and clovers from Europe, of our own importation, are being 
tried in comparison also. ; 

Sugar Bects—The growing interest in this crop in Michigan has kept 
the Department continually on the lookout for the new questions likely 
to arise in its connection. The experiments of 1900 have been published 
in Bulletin 188. 

This year, 1901, we are testing the date of planting, distance apart 
of the rows, hill and continuous row planting, various quantities of seed 
per acre, comparative varieties, fertilizers in their effect on tonnage and 
per cent of sugar, seed of various ages, soaking seed before planting and 
the growing of beets on muck land. In 1900 a small quantity of seed 
was matured from tested beets and the same is this year sown to pro- 
duce another crop. A few beets are being grown from seed sown in 
November, 1900. 

There is now a sugar factory in the process of erection at Lansing, 
for which the Experiment Station is raising, in addition to the five acres 
distributed among its various plot experiments, another five acres in 
Field No. 12 of the College Farm. Incidentally we are conducting a 
fertilizer test here and growing the beets in rows of different distances 
apart.: ‘ 

Winter or Sand Vetch, vicia villosa.—This legume has given some very 
interesting results and is calling for more attention than before among 
stockmen. Its ability to grow from fall seeding and produce a crop 
of hay the next spring, especially recommends it as a forage crop. 

In the fall of 1899 several sowings were made with a view of growing 
this legume for hay the following season. One lot sown September 5 was 
used for early soiling, beginning June 11 and continuing two weeks, 
during which time 1-10 of an acre produced 1,676 pounds of green feed. 
Another plot sown September 5 on light sand, was on June 11, cut for 
hay, producing one crop of 4,188 pounds cured hay per acre. 

Another seeding was made October 5 at the rate of 3 pecks to the acre, 
using 3 parts Gold Coin wheat and 2: parts winter vetch. This was 
harvested June 25, producing 3,016 pounds of cured hay per acre. 

‘Another seeding of 1 peck wheat and 1 peck vetch per acre, made 
October 7, 1900, on sandy loam soil in the experiment field, was 
harvested June 22, 1901, producing 4,300 pounds of cured hay per acre. 
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Another similar mixture on a loam soil in No. 6 produced on the 
same date 4,000 pounds of cured hay per acre. . 

These results recommend to us a new legume which can be sown late 
in the fall after one has had time to judge the prospects of his next 
season’s clover crop, and give him a crop of hay the next season. 

The Department has distributed a number of samples of seed of this 
legume and hopes to receive reports from them this season. 

Sand Lucerne, medicago media.—Complete notes to date in regard to 
this remarkable legume were given in Bulletin 181, published in April, 
1900. Since that bulletin was published the following in connection 
with the origin of sand lucerne has been received from The Wernich 
Seed Co., Milwaukee, Wisconsin, who imported the seed used in our 
experiments. 

“Botanically, it is known as medicago falcata-sativa or medicago 
media. Dr. Edwin Birnbaum, Director of the Agricultural College, at 
Liegnitz, Germany, in his book on Meadows, Pastures and Fodder Plants 
describes it as a bastard, cultivated in many localities of Europe as a 
clover for sandy soils. Will do well on any other soil. In growth it is 
about half way between lucerne and Swedish alfalfa (medicago falcata). 
Its peculiarity is that it will vary sometimes in the bloom, the flowers 
sometimes being yellow, green, blue, violet and their various shades. 
Its growth the first year is very tardy. Once started it will yield 3 
or more crops a year. It is very slow in starting in the spring, but 
seeding on the contrary should be very early, so that seed gets the benefit 
of plenty of moisture. In extreme cases of drought-suffering localities 
it should be sown with grain, but the latter is not to be left to ripen 
or it will smother the small plant. 

“Its feeding quality is not as good as that of the ordinary lucerne, 
but it has the advantage over the latter that it does not bloat cattle 
as easily. It also stands pasturage better than lucerne.” 

In the summer of 1900 a 1-10-acre plot was used to test its value as 
a pasture crop; both as to its food value and its ability to withstand 
frequent grazing and the tramping of the animal’s feet. A moyable 
pen 16 feet long and 8 feet wide was, on May 1, started at one end of 
the plot, which was 1 rod by 16, and moved each day at a rate sufficient 
to pass over the entire area four times in 5 months. Until July 1 a 
dorset ewe and two lambs were kept in the pen, then the ewe was 
removed and the lambs left there alone. Up to August 15 the lambs 
gained constantly and had increased 82 pounds in weight. They re- 
ceived in addition to the lucerne pasture 1 pint of oats daily. After 
August 15 the lambs continued to fall off in condition and weight. Had 
the experiment been a feeding experiment only it would have been 
policy to remove the lambs at this time and give them a change of 
feed, but in order to further test the vigor of the lucerne under con- 
tinued pasturage and learn, if possible, its injurious effects upon the 
lambs, they were continued in the experiment until October 1, when one 
of the lambs died, followed a few days later by the other. 

The conclusions are that the crop will furnish abundant pasture and 
that pasturing ‘is not injurious to the crop as evidenced by the com- 
plete growth that has appeared again this year. Perhaps it will be 
necessary to avoid making it the entire ration for animals during the 
fall when the natural food is of a less succulent nature. 
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Another plot was cut for hay, giving four crops in 1900, as follows: 


ere: 2 Pe Le. eit ote tt 4,223 pounds cured hay per acre 
aly. 12. sos Roeranhels Sisal 3,828 pounds cured hay per acre 
OVINE G22... tokapseate ails (2% 40. 2,904 pounds cured hay per acre 
Octeperjsaly- eee hee his es. 1,355 pounds cured hay per acre 

Pia len mete sto, ote apes SS ve 12,310 pounds cured hay per acre 


This plot has produced this year, one crop cut June 15, amounting 
to 4,265 pounds of cured hay to the acre, and at this writing, June 29, 
the second growth is 12 inches high. 

For light, sandy soil, on which red clover furnishes but one cutting 
and the Bromus Inermis dries up entirely in the late summer, these 
figures seem quite remarkable. Large areas are now devoted to this 
crop and a portion this year will be allowed to grow to seed. 

In the spring of 1900 the department mailed 135 six-ounce packets of 
sand lucerne seed to farmers in the State, whose addresses the writer 
collected at farmers’ institutes. Reports are now being received from 
these farmers and the same will probably be compiled into bulletin 
form during the coming fall. 

The Curiosity Strip.—This strip of one acre of the experimental ground 
was, before the college course was changed, putting the long vacation 
in the summer, largely used as an experimental ground in the hands 
of the agricultural students. With the change of the college course 
and lack of suitable space for other experimental work, the original 
object of the curiosity strip has been somewhat modified, yet it continues 
to be the starting ground of many new plants and prospective experi- 
ments. The east end has been, in past years, occupied by perennials, 
many of which have run out and become unattractive. The present year 
this strip is planted to numerous new legumes, corn and legume com- 
binations for forage. 

The Hessian Fly experiment with wheat, sugar beets from home 
grown seed, and new seeds and plants received from various sources in 
quantities too small for field trials. 
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REPORT OF THE HORTICULTURIST. 


To the Director: 

The following report for the past year furnishes an outline of the 
work that has been done by the department, and the present condition 
of the experimental work that is under way. 

In the spring of 1900 all of the trees in the station orchards at the 
college, that seemed to be severely injured by the winter of 1898-9, 
were removed and young trees set in their places, but when the spring 
of 1901 opened it was found that many more, and especially the older 
trees in the case of the cherry and peach, were in a dying condition. 
These also were removed and the vacancies were filled either with trees 
of new varieties, or with strong-growing standard kinds to be used 
for top-working. 

Many of the young trees bore their first crop last year and still 
others have set fruit this spring, so that a large proportion of the 
trees in the new orchards have produced fruit. The conditions at the 
time of flowering, and during much of the time since that date, have 
not been favorable for the setting and development of fruit, and in 
nearly all cases the crop will be a light one. 

The trees have been quite free from the attack of dangerous insects 
and plant diseases. Last spring a single young plum tree was found 
to be infested with San Jose scale. It was at once destroyed, and al- 
though the neighboring trees were apparently free from attack, as a 
safeguard, all of the trees in the block were sprayed with a ten per 
cent mechanical emulsion of refined kerosene. 


EXPERIMENTAL WORK WITH VEGETABLES. 


In addition to testing many of the novelties in vegetables, consider- 
able attention was paid to the trying of various methods of trellising 
the tomato and observing the results upon the earliness and productive- 
ness of the plants, and upon the appearance and quality of the crop. 
For early crops, the best results are secured by training to stakes 
and the removal of the branches as soon as the shoots start. In un- 
favorable seasons the yield will usually be larger than when the vines 
rest upon the ground, especially as the upright training of the plants 
makes it possible to use fully twice the number of plants. The color 
and flavor of the fruit are also greatly improved. 

An elaborate experiment with various fertilizers was carried on upon 
two acres of leased land north of the college, with potatoes. The results 
have already been published. Although the land appeared very uniform, 
the results varied to such an extent that it was not possible to draw 
any reliable deductions from them. In a majority of the plots fertil- 
ized with chemicals, the cost, in proportion to the crop, was greater 
than when stable manure was used, the latter being reckoned at one 
dollar per load when spread upon the land. 
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Considerable attention was also paid to the subject of cover crops 
for orchards. A nine year old orchard was cultivated at frequent 
intervals up to the middle of August, when it was divided into tenth 
acre plots, which were sown to the following cover crops: (1) crimson 
clover, (2) crimson clover and oats, (3) oats, (4) rape, (5) rape and 
crimson Clover, (6) rape and oats, (7) flat turnips and (8) flat turnips and 
oats. 

A fair stand was secured with all of them and a good growth 
was made during the fall. All except the crimson clover were killed 
down during the winter and this was turned under about the middle 
of May, before the ground had become dry. The winter and spring were 
unusually favorable for this crop, as it is generally more or less injured 
in the winter and it seldom happens that the weather in the spring 
is sufficiently moist to make it safe to delay plowing until May 15, as 
was the case this spring. Like rye and other winter crops, considerable 
harm is often done by leaving crimson clover until it has blossomed. 
Especially upon heavy soil, it causes the land to dry out and bake, so 
that the injury to the growth of the trees is greater than the benefit 
from the increased growth of the clover. 

Of the crops tested, clover is the only one that returns to the soil 
anything in the way of plant food that was not taken up from it by the 
crop itself, and even though the clover is not killed out by the winter, 
which has been the case one year in two, the amount secured will not be 
large. The oats grew to a height of from fifteen to eighteen inches 

and supplied a large amount of humus to the soil. They also served 
well the purpose of holding the snow and Jeaves and thus lessening 
the freezing and thawing of the soil, as well as the depth to which the 
frost could penetrate. While there are few soils that are not benefited 
by the replenishing of their humus, it is the effect of cover crops in 
lessening the injury from frost that is even more vital in its importance. 
When clove ‘+r was sown with the oats, the results were less satisfactory 
as, when the oats were thick enough to be of any value themselves, or 
as a nurse crop for the clover, the catch of the clover was not as good 
as when it was sown alone. The same was true when the clover was 
sown with rape. 

Rape and turnips furnished considerable fiber and the former was 
high enough to hold the snow, but they were rather unsightly and 
gave off an offensive odor during the winter. 

A noticeable feature, when it came time to plow the land in the 
spring, was that the plots where oats were sown alone were very free 
from weeds and the ground remained moist considerably longer than 
where the other crops were used, making it possible to put off the 
working of the orchards in the spring considerably longer, besides 
lengthening the periods between the cultivations. In the spring, the 
oats are in such a condition that they can be dragged in with a disk 
harrow, and a plow will not be necessary. It is estimated that the 
cost of cultivating an orchard when a cover crop of oats is used, is 
fully one-third less than when crimson clover has been sown. 
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SPRAYING EXPERIMENTS. 


For several seasons there has been considerable injury to apple 
orchards in various parts of the State from canker-worms and tent- 
caterpillars, both of which feed on the foliage during the early spring. 
The station orchards have been regularly sprayed for the last ten 
years and neither of the insects named have been found for some time, 
so that it has not been possible to illustrate the method of combatting 
them. Some years ago, however, both of them were to be found upon 
the trees and we were convinced that the remedy which was effective 
at that time and which, used as a preventive, has since kept them from 
regaining a foothold in the orchard, would be found equally effective 
in other orchards, although many to whom we recommended it reported 
that it was of no value. The treatment consisted of the thorough 
spraying of the trees with Paris green, or white arsenic. To prevent 
the burning of the foliage and their being washed off by the spring 
showers, it was recommended that either freshly slaked stone lime, 
or Bordeaux mixture, be added to the spraying compound. The use 
of the latter is desirable, as it will also aid in controlling the attack 
of fungous diseases. While a few reported partial or entire failure 
from the use of this spraying mixture, others found it to be an un- 
qualified success. 

To serve as an object lesson and to demonstrate that the insects men- 
tioned above could be readily controlled, arrangements were made with 
C. E. Hadsell, of Troy, Mich., who had recently come into the possession 
of a seventeen acre apple orchard, some twenty-five years old, which 
had been badly infested with the tent-caterpillar, and in which the 
canker-worm had been at work for five years. In 1900, the worms 
had become so numerous that the trees in the center of the orchard 
looked as if burned with fire, while those at the east and west ends 
were considerably injured. Spraying was commenced in 1901, just 
before the opening of the blossoms and a second application was made 
soon after the blossoms dropped. While the trees were in bloom, 
and at the time of the second application, the larve were hatching 
and were numbered by the thousand upon single trees, but a careful 
examination on June 17 showed the orchard to be free from worms, 
and there was no indication in the appearance of the foliage that any 
harm had been done. At the same time all of the foliage upon un- 
sprayed trees was found to be destroyed. 

The arsenic was prepared by boiling one pound in two gallons of 
water with two pounds of lime for forty minutes, and then adding it 
to 250 gallons of Bordeaux mixture. There is of course nothing new in 
the fact that these insects can be controlled by spraying with arsenites, 
it having been demonstrated fully twenty.years ago, and the failures 
that have been reported must be attributed to lack of thoroughness in 
spraying, or to putting it off so long that the larve were nearly full 
grown, when a large amount of poison would be required to kill them, 
and to obtain it they would have to eat enough of the leaves to nearly, 
if not quite, defoliate the trees. When two applications are made, at 
the times recommended above, and the work is done so thoroughly that 
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every leaf is covered, it will be found a simple matter to control these 
insects. 

Considerable work has also been done in the way of spraying experi- 
ments to control the leaf-curl of the peach. The importance of early 
spraying has again been demonstrated, and while the results from fall 
spraying do not seem quite as good as when the work is done after 
the middle of February, the results from single applications in Novy- 
ember and December, after the leaves have fallen, have been very 
marked. Bordeaux mixture appears to be little if any more effectual 
than a solution of copper sulphate and up to the present time the 
trees sprayed with one pound in fifty gallons seem as free from the 
disease, as when one pound was dissolved in twenty-five gallons or less. 
When the trees are thoroughly sprayed in March or early April there 
has been no trouble from the disease. 


OTHER EXPERIMENTS AT TROY. 


The orchard that had been leased by Mr. Hadsell, having been com- 
paratively unfruitful for a number of years, it was thought advisable 
to combine with the spraying experiment for the destruction of the 
canker-worm, various other operations that are considered important 
in the renovation of an old apple orchard. The trees had been fairly 
well pruned, but the land was in sod and the trees had neither been 
fertilized nor sprayed with fungicides. As mentioned above, Bordeaux 
mixture was applied to the trees sprayed with arsenic, and a portion 
of the orchard was plowed. To test the need, as well as the effect 
of plant food, plots were laid out across both the plowed and the un- 
plowed land, and to these stable manure, wood ashes and various 
chemical fertilizers were applied. It is too early to judge of the effect 
of this treatment, but a marked benefit, judging from the results 
secured with fertilizers in the neighboring wheat field, may be expected. 


SOUTH HAVEN SUB-STATION. 


The work at the South Haven Sub-Station has remained in the hands 
of Mr. S. H. Fulton, who has carried it on in a very satisfactory manner. 

Although some of the older peach trees still show the effects of the 
freeze of 1898-9, most of them are in excellent condition.. The centers 
of all the old trees are blackened, but it is noticeable that where 
the ends of all the main branches were cut back to the extent of one 
year’s growth in the spring of 1899, the trees have done much better 
than those that were left unpruned, or that were cut back about one- 
half of the previous year’s growth, as they have usually been pruned. 
As compared with the unpruned trees, in particular, the annual rings 
of growth made during the last two years are very much thicker. The 
few trees that were cut back more than this have not done as well as 
those that were headed back to short stubs of the main branches have 
in many cases died. 

Aside from the routine spraying of the orchards, considerable atten- 
tion has been given to experimental spraying to determine more de- 
finitely the times at which the applications will be most effective, as 
well as the best strengths to use and the number of sprayings that 
can be profitably employed. 

15 


114 STATE BOARD OF AGRICULTURE 


Numerous additions have been made to the number of varieties under 
trial, by gifts of trees and scions from various nurserymen and the 
National Department of Agriculture, as well as by purchase, so that 
the collection of varieties is very complete. 

The crop secured in 1900 from trees old enough to bear was a good 
one, and notes upon the behavior of the different kinds were printed 
in the report presented by Mr.- Fulton in December. 


STATE FAIR AND EXPOSITIONS. 


As in previous years, exhibits of fruit, both from the college and 
South Haven, were made at the State Fair in Grand Rapids last fall. 
Including walks, a space measuring nearly 800 square feet was occupied. 
This is nearly twice the space that has been secured in the horticultural 
building at the Pan-American exposition for the entire State. By 
placing the early varieties in cold storage as they ripened, it was 
possible to show all of the more valuable varieties of tree fruits that 
matured after the middle of August. 

At the request of Col. G. B. Brackett, Chief of Horticulture for the 
United States at the Paris exposition, a collection of apples and pears 
obtained from the college and sub-station orchards was shipped to 
Paris about the middle of September. We had hoped to show one 
hundred varieties of apples and fifty of pears, but the injury from the 
severe wind and rain storm of the previous week was so great that 
but about two-thirds that number of varieties could be secured. The 
fruit reached Paris in good condition, although it was shipped as 
ordinary freight without cold storage, and was placed on the tables 
for the exhibition of October 10. A portion of it was also shown on 
October 24 and on both occasions received a gold medal diploma. 

As the State had made no arrangements for an exhibit at Buffalo, 
no attempt was made to carry over the winter any of the fruit of the 
crop of 1900, but arrangements have been made with the Michigan 
State Pan-American Commission for a showing of fresh fruit as it ripens 
during the remainder of the season. Four cases of wax models of 
fruit were shipped to Buffalo May 1 and will remain on exhibition 
during the entire season. 


INSTITUTES AND HORTICULTURAL MEETINGS. 


During the summer of 1900, the writer attended a series of three 
one-day institutes in Alcona county. I was also present at the institutes 
at Charlotte and Concord. At the State Round-up at the college I had 
charge of the horticultural section and presented a paper on “Spraying 
Mixtures and Spraying.” During the year I have attended the annual 
meeting of the Michigan State Horticultural Society at Grand Rapids, 
and its June meeting at Detroit. I was also present at the winter 
meetings of the Indiana State Horticultural Society at Indianapolis, 
and the Wisconsin State Horticultural Society at Oshkosh. 

My assistant Mr. Dean also spent fully a month in institute during 
the winter. 
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ASSISTANTS. 


My only regular assistant in experiment station work during the past 
year was Mr. M. L. Dean, who has had charge of much of the field work. 
Valuable assistance has also been rendered by several members of 
the class of 1901, who are making a specialty of horticulture. Among 
them are D. B. Jewell, R. S. Northrop and C. W. Haven. The former 
has looked after several of the vegetable crops, while Messrs. Haven 
and Northrop have divided their attention between the fruits and 
vegetables, upon which they took many of the notes. 

Respectfully submitted, 
Ii Te TABI 
Horticulturist. 
AGRICULTURAL COLLEGE, MICH. 
June 27, 1901. 


REPORT OF THE CHEMIST OF THE EXPERIMENT STATION. 


Prof. C. D. Smith, Director of the Experiment Station: 
Sir—I submit herewith my report of the work done in this laboratory 
for the year ending June 30, 1901: 


» THE FIELD OF ITS OPERATIONS. 


The normal work of this department of the Experiment Station lies 
in the investigation of chemical questions bearing on agriculture in 
its broad sense; the analysis of materials so related which may be 
submitted by the several departments of the college; the determina- 
tion of the commercial value of the fertilizers, feeding stuffs, etc., offered 
for sale in the open markets, ete., so that the farmer, the fruit grower 
and stock-feeder may know the quality of these materials and their 
relative money value; and to co-operate in all movements to promote 
the great industries so far as they may be aided by chemistry. 

Among these subjects the analysis of commercial fertilizers stands 
out prominently and the collection and analysis of commercial fertilizers 
and the publishing of the results thus secured in the form of a Fer- 
tilizer Bulletin, take up a large part of the time of this department. 
A similar investigation into the feeding-stuffs for the benefit of stock- 
feeders would seem to fall naturally into the hands of the Experiment 
Station. The work of this department in developing the sugar beet 
industry and the splendid results secured are good examples of this 
kind of work. -The ways and means by. which chemistry may aid agri- 
cultural production are matters of anxious inquiry on the part of the 
agricultural chemist. 
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SPECIAL LINES OF WORK. 


1. Sugar beets. Four hundred analyses of sugar beets to determine 
sugar content, purity and estimation of marc have been made. Much 
of this work was performed for the Farm Department in determining 
the kind of soil suitable for sugar beets and the influence of fertilizers 
on the growth and value of the beets. Soils of different kinds and 
farms of different localities were used. 

2. By products of beet sugar factory, e. g., the fertilizing value of 
lime-cake, molasses from the factory, and the beet pulp. These in- 
vestigations were made to determine the recuperative value of these 
by products of the factory, in preventing exhaustion of the soil by 
cropping with sugar beets. 

3. Samples of beet pulp from Alma, potato pulp from the starch 
factory at Traverse City and buckwheat middlings from Battle Creek. 

4. Ten samples of feeding-stuff to determine the amount of protein 
or nitrogenous matter. 

5. Eight samples of fertilizer from the Farm Department. 

6. Four samples of ashes from Grand Rapids garbage plant for Hor- 
ticultural Department. 

7. Four samples of soil for Goy. Bliss. 

8. Meteorological observations. For a period of 38 years tri-daily ob- 
servations on the temperature, moisture, clouds, winds and rainfall 
have been taken at this college, these have been continued the past 
year. 

9. Fertilizers and bulletins. The gathering in the open market of the 
specimens for analysis of all commercial fertilizers, the chemical 
analysis of the same, and publishing the results in a Fertilizer Bulletin, 
take up more of the time and work of the chemist of the station than 
any other subject. The license for the sale of such fertilizers for the 
year dates from the first of May, but it is difficult to secure a complete 
set of fertilizers at so early a date, and it often happens that the com- 
plete set cannot be found till the middle of June. We aim to issue the 
Fertilizer Bulletin by June 30, but it is often delayed for this reason, 
causing complaint of some persons. 

The large demand for the Fertilizer Bulletin shows that the work 
of the Experiment Station in this line is appreciated. 

The cordial relations existing between the soil-producers of every 
class and the Experiment Station of the Agricultural College are omens 
of good to all parties. 

Respectfully submitted, 
R. C. KEDZIE, 
Chemist of Experiment Station. 
AGRICULTURAL COLLEGE, MICH. 
June 30, 1901. 
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REPORT OF THE BACTERIOLOGIST AND HYGIENIST. 


Director C. D. Smith: 

Dear Str—At the close of last year, I published in three bulletins 
all the experimental data which had accumulated to that date, pre- 
paratory to undertaking the investigation of a special milk problem. 
I have been exclusively concerned with this during the past year, 
It is not thought advisable to make public any of the evidence obtained 
because of its incompleted condition and also because of the possibility 
of misconstruction. Therefore I have no bulletin or report to issue 
other than this respecting my investigations. 

Mr. S. F. Edwards has been engaged on some work which will be of 
interest when completed. This work he has been doing in conjunction 
with his other duties. 

Besides the investigations which are in progress, many specimens 
have been received for determination and analysis. In this work much 
time has been consumed, but we trust profitably for those interested. 
Mr. Edwards has frequently and effectively assisted in these analyses. 

Very respectfully submitted, 
CHARLES E. MARSHALL. 
AGRICULTURAL COLLEGE, MICH. 
June 30, 1901. 


REPORT OF THE CONSULTING ENTOMOLOGIST. 


Prof. C. D. Smith, Director: 

Dear Sir—Following is a brief account of the work done by the 
Entomological Department of the Experiment station, during the year 
ending June 30, 1901. 

During the year part of one bulletin (No. 186) was issued by this 
office. The correspondence has steadily increased, until, at the present 
time, it demands considerable time. A number of trips have been 
made to investigate questions bearing on the work of injurious insects. 
A trip was made to Pontiac, and one to Highland, for the purpose of 
demonstrating methods of fighting grasshoppers. At Highland, very 
thorough search was made for the eggs of grasshoppers, with the in- 
tention of finding out just where they were deposited; it was intended 
to recommend fall plowing in such places, but as very few eggs were 
really found, that plan had to be abandoned. Two trips were made to 
test the efficiency of a new remedy for the peach-borer and allied pests, 
one to Esther and one to South Haven. 
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A trip was made, in company with Professor Wheeler, to the sub- 
station at Chatham, in Alger county, upper peninsula. Collections of 
insects were made at the station grounds and in that vicinity, and, 
so far as possible, the insects collected were determined and listed, 
many records of importance being thus obtained. The more serious 
pests were selected and accounts of each given with measures for 
their destruction. These lists and accounts were published in Bulletin 
No. 186. Besides the work on insects, over thirty photographs were 
made of the growing crops, showing their condition in the field. On 
the way back, a stop was made at Beaver Island in Lake Michigan, 
where a brief survey of the same character was made. 

The work on sugar-beet insects of the State has always been kept 
in mind, and all cases of injury to this crop have been given special 
attention, in order to gain as intimate an acquaintance as possible 
with the enemies of this new staple. 

Several new scale-insects have been recorded from the State, all of 
considerable importance, and one old species, which was found some 
time ago, and which has become quite prominent in limited districts. 
Work on these pests is steadily going forward, in hopes of finding some 
new points that may be turned to account. 

Many articles on insects and their control have been written for the 
agricultural periodicals and newspapers, where it seemed desirable to 
get information quickly before the public. 

It is hoped that in the near future, a place may be prowded for the 
study of noxious insects, such insects as scales, where they may be stud- 
ied and experimented with in safety. It is not considered advisable to 
introduce such insects as San Jose scale or the European fruit-scale on 
our trees here for fear that they may become general. A small green- 
house would enable us to grow small trees in gauze cages in safety. 

Such “insectaries” have been found very efficient in other states, and 
one could be used to great advantage here. 

Respectfully submitted, 
Rh. H. PEE 
Consulting Entomologist. 
AGRICULTURAL COLLEGE, MICH. 
June 30, 1901. 
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REPORT OF CONSULTING VETERINARIAN. 


Director C. D. Smith: 

Str—As Consulting Veterinarian for the Experiment Station, I have 
the honor to present the following report: 

The greater part of my work for the past year as consulting veter- 
inarian for the station, has been in replying to letters received relative 
to the diseases of live stock; nearly all these letters have referred to 
some sporatic disease and not to contagious disorders. A few have 
referred to contagious disorders and these have nearly all been sent 
to the State Veterinarian, conditions being such that they required 
the action of the Live Stock Sanitary Commission. 

Those letters referring to the ordinary sporatic disorders, in all 
cases where the symptoms given would permit a diagnosis, were care- 
fully answered; those letters where the symptoms given would not 
allow a diagnosis, the writers were referred to their local veterinarian. 
The great majority of the letters, however, have been received from 
localities where there were no qualified practitioners. 

The sheep industry of the State is still suffering to a very great 
extent from certain diseases which are caused by internal parasites, 
the principal ones being the stomach disorder and nodular disease; 
if some effectual and easily administered remedy could be found which 
would destroy the parasites, it would be of great value to the sheep 
owners of the State. 

Very respectfully submitted, 
GEO. A. WATERMAN. 
AGRICULTURAL COLLEGE, MICH. 
June 25, 1901. 


REPORT OF THE CONSULTING BOTANIST. 


Prof. C. D. Smith, Director of Experiment Station: 

Drar Str—The following report is a summary of the work of the Con- 
sulting Botanist of the Experiment Station for the year closing June 
30, 1901: 

The last two weeks in August were spent in making a preliminary 
examination of the soil and plant life of the new Upper Peninsula 
Experiment Station, located at Chatham. The results of the survey 
are published in the first report of the Upper Peninsula Experiment 
Station, Bulletin 186, issued in December, 1900. Considerable attention 
was devoted to the examination of sugar beets growing on the Experi- 
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ment Station plots on the college farm during the summer of 1900. 
The leaf spot disease was quite prevalent, but seasonable rains follow- 
ing the early dry weather caused the beets to put forth new leaves 
which enabled them to store a good amount of sugar during the latter 
part of the season. Crown gall was occasionally seen, but caused 
little damage. Sun scorch also caused some trouble in certain plots. 
Beets which were stored in the root cellar at the college during the 
winter were found to be affected with heart rot, or dry rot, in the 
spring of 1901. Beet scab, a disease which appears to be the same 
as potato scab, was observed in some of the college fields. 

The extreme cool weather during the latter part of May caused a 
“damping off” disease which threatened great destruction of seedling 
beets which had been planted early, in many parts of the State, but 
fortunately, however, the warm weather in June enabled the seedlings 
which were attacked to recover rapidly, in most cases. 

Asparagus rust seems to be spreading throughout the State. The rust 
first appeared in the college garden this year. No experiments have 
yet been undertaken at the college to check the spread of this serious 
disease. 

The testing of clover and grass seeds continues to increase each 
year, showing that farmers are becoming more careful to purchase 
better and cleaner seed, thus avoiding the spread of noxious weeds. 

The numbers of weeds and others plants sent for determination has 
increased during the year past, as well as the general correspondence 
work. 

Lectures in elementary botany have been given to short course 
students in horticulture and to the students in the sugar beet course. 

Respectfully submitted, 
C. F. WHEELER, 
Consulting Botanist Experiment Station. 
AGRICULTURAL COLLEGE, MICH. 
June 30, 1901. 


SUMMARY OF THE METEOROLOGICAL OBSERVATIONS AT THE 
MICHIGAN AGRICULTURAL COLLEGE EXPERIMENT 
STATION FOR THE YEAR 1900. 
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Thermometer, in 


METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 
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100) St. | 50} Cu. 10} St. w Bb) |n 9) n 6 39 DDN \Kofol osoissavare | forstaretetatetei pre etesacel| aieteoctene 
20| Cir LO \Cirss lise |e s cae s w| 3/s wi 11/8 | 10 PDN SN | Ze chal Sk Sk he oe | a 
10} Cir. LOWEinsy {|eaalicae aces s | 7; s | 11!s w] 11 CUO I GU ancaedan Sapte jeccodol once 
LDU UT Grats | a 1 Det 01) el Pool Qanernee EUG OV) 4s eda | epee |G) ey arate 40 | aT ioe enonod | atece te Coan a) Gran 
100) St. TUCO tay aa ool oaeeenen ale 1% 10s; | Les) walies 471 24 § i pains | ee 20) | eee 
100) St. LOO TIO TIAS Gs | revere |(elseretcne wi 8|nw,.....nw 9 32 8 | ll 3p.m.) .03 30 
| 
40 Cum. | 100) St. 90) St. nw| 8 |nw) 9 |jnwi.... 15 9 Snow}|flurries|...... [eteees 
20) Cir. 100) St. Salto orctons Seon. Sw] LON wl L5 31 10 Snow/flurries .01), .20 
10, Cir. iL (Gites ASS Anatase w | 12 |s w} 15 |s wi 11 11 | —1) Snowjflurries’ .01 |...... 
100, Cir. CO GOITES Tl ctce |e cerereiove Ss wi 9/s wi 11 |s w 13 20 NM eGo ooGa lbeceeoaal cosa lanidos< 
COP Cir St. -7OGirsGn.|'soec|eon ease 8 w\ 12|w.....;w| 4 12 | —10 t 4p.m -04 -40 
60 Cir. CU RC Alvareyoillatatprela-e ete wi]10|/w/]12\|w 9 10 | —4 [trteeses|eeee sees |seeeeeleeeees 
ope tear ol visit Ratu fe cea a Sn as. olcte cief's ods [sv aete aor forse Beatle cre sah sia etn ns ity afin eastaes 1.17 | 3.60 
| | | 
iC Pesos BS:Ol eect er ABET nausea lt osalcesel (setae es sailtieas SIE H| 19s Oils sete Santee al eters | eee 
cra WB eels ES, (eae (aah cs 
cs SY | | 
63.2 rie Shon! oseal kere FEA) ictal Seca! rcecrel Recreate cneraaee | cise srarcl| bemeaiets 
* Snow 10:30 p. m. } In night. ; Snow 8 a.m. § Thunder 4:30 p.m. || Snow in night 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer, in |, Relative humid- Pressure of 
open air ity, or per cent of vapor in inches 
P ‘ saturation. P ; 
Day | 
of . 
month. =| 
oa 
ie eee ese ei ec eta ei 
< ry ry 3 < ry ry < ry ey 
i a o Q - a a - a a 
1 a ae 1 7 0 23 100 100 100 | .046 | .060 | .044 
Le ae 6 12 10 93 | 100 100 100 | .057 | .075 | .068 
ee eee 13 27 25 214 100 100 100 | .078 | .147 | -135 
RP thestaned 23 25 13 203 100 100 100 | .123 | .135 | .078 
10's lpg} Renee —6 27 23 14% 100 100 1007} .033. |) 147 | .123 
is 1G verses 23 32 24 263 100 100 100 | .123 | .181 | .129 
AV Ralicncexts 36 41 44 403 100 100 100 | .212 | .257 | .289 
DS... 54 46 27 423 100 92 100 | .418 | .298 | .147 
iaivcantes 14 18 12 142 100 100 100 | .082 | .098 | .075 
SP dO soascce 16 34 25 25 | 100 80 100 | .090 | .170 | .135 
Sell acct 32 45 3D 374 89 71 72 8 | .247 | .165 
1) Bs bE 36 42 37 384 90 92 100 | .199 |} .254 | .221 
hia ib Bs 25 19 13 19 100 100 100 | .185 | .103 | .078 
WA ses 8 19 15 14 100 85 100 | .062 | .091 | .086 
of ile Se eee 8 15 | 1 8 100 100 100 | .062 | .086 | .046 
pel Gree 22 —6 9 —5 —z | 100 100 100 | .033 | .065 | .035 
ye Preerne —T 14 12 6} | 100 100 100 | .032 | .082 | .075 
et Cc Pee 8 18 15 133 100 100 160 | .062 | .098 | .086 
TLS SS hs 9 20 12) 132 100 100 100 | .065 | .108 | .075 
TO Sarees 15 33 29 28 100 89 100 | .086 | .175 | .160 
Vie lics 3 xc 30 By 29 304 100 100 100 | .167 | .181 | .160 
ave 28 28 28 28 | 100 100 100!) .153 |) -1b53' | +abs 
Ms Pooitel a erets 24 38 33 313 100 82 89 | .129 |} .208 | .175 
37: 21 10 —1 10 100 100 100 | .113 | .068 | .042 
Sw 2p bs... 4 12 5 7 100 100 100 | .052 |} .075 | .055 | 
MIZGS atevere-¢ —t Ts —7T —1} 100 100 100 | .036 | .060 | .032 
MU eatsiete 0 20 15} 112 100 100 | 100 | .044] .108 | .086 
WE 28 ccie' z's 14 18 20 173 100 | 100 100 | .082 | .098 | .108 
1 ——— | ————*S SESS 
Sj hace e) BAtGBe| Badan anaes |J-eeeee[eceees Sane a becrcul Recast kasdoailsocerc 
Wear A <2 .c.5| sera eres xcs 118.88 | 99.2 | 95.5 | 98.6 | .105 | .136 | .109 
| | 
a i 77 ee (en 
PASVIELAE ee ||o <tnve’ «\lle1nieis.c1nil/a\ele\eraial) sreiass)=r= 97.8 Ly 
| 


freezing point. 


see w wee leer e rene 


Barometer reduced to 


seen enee 


METEOROLOGICAL OBSERVATIONS—1900 


FEBRUARY, 1900, AT AGRICULTURAL COLLEGE, LANSING, MICH. 


1 


. |Registering . 
Clouds. Winds. lanern ome Rain and snow. 
= aE = = = 
TA. M. 2PM. | 9PM TA.M.|2P.M. | 9P.M. = 2 Hale all's 
u q ao ° 
lea -—| gh aloo fe ele 
* = . 4 : ‘ 5 a qe mn 
a3 as ed Sie sate, tS 2/6 | 82). eo |3. 
a2 oe oF Pek Co eet Ih aCe == a | qo | ©. Ime: n 
of : oS : ES : Oo 2 leon @ io il @ HEL eI =| Se jo =| Bb) ao 
S 3 = S 3} so] Selec eepuilll we al tae led Siow) 2 cam) ret [eth vel aa 
eal eeuienere eet ere ee ee ae eet a | | Bee Be eee) oe 
epee ia | ee ede pee fe) Se) Se loa? pa sesh 
50) Cir Bill Gives Nsood Sceseede w| 5|/w{/il|}w] 4; 10; —-4 * |4p.m.| .03| .30 
100) St 90) St. [idtecin[Patovarctoreee sw 4|w]12/} wi] 6 14 | 5 Snow flurries) .02 -20 
90) Cir 100) St. | 100} Cir.St.is w} 6|s wl 7|sej 3 Pa AGM econoone Boooocadicasnon|lscsocks 
100) St. 100) St. 10) Cir. ne; 8;/n/|10/n 1 27 | —10 * 2p.m -50 | 5.00 
20) Cir 90| Cir. 100 St. Sia has 8|se| 7 OLE) ——Gill Sree eirerere\eieisvereeress jroteseleceees 
70) Cir. 40| Cir.cu.| 40] Cir. |s w|i 3| w| 56|s | 4] 87] 20 Injnight. | .02 .20 
100, Nim 100} Nim. | 100 Nim Fa) fa 4330) Veale Pera (ts pea es CI) 64) 36/T7a.m. * |) @.DOT seme 
100) St. 100) St. 100) St. s |15/ w | 13] w | 12 62 14|7a.m.|5p.m.; .04]...... 
10} Cir. Cu 20| Cir,Cu. | 10) Cir wi|12|/w 9\|w 2 20 9 In night -02 -20 
15) Cir. mre fererteretrats [tees lease es s | 3 /s w/ 10 |s w| 6 36) PLO cre ctor \sedasco: Jap0005||os050 
100Oir St | io. .| ees... |es ites Sh, AP Oat | BI0l es HsaO | Medea! Meader tn. ee Ped 2's fea 
90} Cir.St.) 100) St. 100, Nim Salen. |S! i tel iset ee CERRO MG up ih ott mete 5dos| loc cocc 
100| St. 20) Cu. .dallose baad w|l4|w{13/wi....| 25) 8|........ 10a.m.) .41 -50 
10} Cir. | 100] St. | 100! St. Ui {lasoBl Si7lebooll aval eet PON aaa Gyeerig | a .30 | 3.00 
30) Al.Cu.| 50} Cir.St.|....)........ w/| 5|w wi 4 11 | —6 |Snow. |........ | -02 20 
455 eee COMES Es) acres eisas toate wi. n AWG Willee ral ee LOM 1 ol ete cs etstetase Nevecstayacerals\|eicverctel| ls teeee 
10) Cir Pea liseiereciee 50) Cir.St.! w |....| Wr lisesi Wins 15 | —T7 Innight. | .01 .10 
30) Cir 10) Cir | 60 Cir. Wall levarei</| SUV 5| w 4 19 | Galkeee sae Ieee eeneeys | calslcyerel| acaiotasere 
50| Cir 10] ROT e |iteilior steiaier= wi 3|w] 4is we 2 22 | alia etc IB. stereo |waktrarll Setar 
40) Cir 70) Cir. | 90) Cir.St.}se] 9)}se|12|se}....) 33 HOY eS eesee Jeonesccallacoasalaouce 
| | | 
100) St. 100) St. | 100 St. ne|....;ne}| 8/ne| 7 33 26 ¢ 10 p.m.} .20] 2.00 
100) St. 100| St. | 100 St. ne} 8|inw 9\|nw 8 30)/" 20 iSnow. |i:.e5o2: | -02 -20 
100; St. 100) St. 100) St. Ww 6is w| 8|s wl 8 39 20 8p.m. | * | .02 -20 
100) St. HOVE 6 jlasisoligoogoone nw 11 | w | 17| wi} 14 21; —2 earls -03 30 
100) St. 30) Cir. 5 | eee w|4,)wi|12;w| 6] 14; —6)| Snow/flurries|......!...... 
WEaifetee ce cee sh ajlenenoceollonss Jisrevekerers nw 3inw 5} 8 |...- Th) SU SS Bea se| Sopcoebdl Brac eosos- 
70| Cir. Cu 80| Cir. | 100) St. s SSuwi) Waee ot 21 OVE ae chtep ts Peatecererevalieee rial ee 
100: St. 100; St. | 100, St. ne| 4;ne/ 9jne} 10 22 14 * 9p.m. | 1.30 | 13.00 
4.) a6 Road Pesul fo tosécee beed lepadee sales: (kidedligna Jlsascllontal bornlkcsbcal be cugsl lsocamsen| lodaaeanca| 3.44 | 25.4 
Go. Olaaecs. eilet:  eoboae iol ops GciGad 26.8 Siillcocoocad| lonbibaces annealed ou 
: eS |e eS | ee | ees | ee | eee | See e 
hh Cog at Mle allies (ees (era ea rekon Laie lI eae bee. - 
I 
* In night. + Changed to snow. ¢ Snow sleet in night. 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Relative humid- 


Thermometer, in . Pressure of Barometer reduced to 
open air. a tans of vapor, in inches. freezing point. 
Day | 
of eh, 
month. Breit 
Srl 
: f | - : . E 
A = a | >| 4 A a A A a A a | & 5 
a fee es ee as ee ne tee ee a ae 4 Py Py $ 
> a ec) eH ios i) Oo - a o i a H o = 
a a a 
Des IS ea | 22 28 5 183 100 88 100 | .118 | .135 | .055 | 29.042 | 28.956 | 28.994 28.997 
i aes —4 32 19 153 100 100 100 | .036 | .181 | .103 | 28.983 | 29.047 | 29.178 29.069 
Py RC Bees 5 35 | 23 21 100 90 100 | .055 | .183 | .123 | 29.316 | 29.394 | 29.356 29 355 
oe: See 27 23 | 12 20% 100 100 | 100 | .147 | .123 | .075 | 29.258 | 29.246 | 29 410 29.305 
1 8 14] 13 114 100 100 100 062 | .082 078 | 29.420 | 29.356 | 29.099 29.292 
| } 
dy CEA 43 27 21 | 303 |} 100; 100; 100 | .278 | .147 | .113 | 28.491 | 28.804 | 29.157 | 28.817 
1 OY PAE 21 30 | 13 214 100 89 100 113.148 | .078 | 29.468 | 29.497 | 29.546 29.504 
Ls Rae 3 40 | 25 22% 100 73 | 100 050 | .182 | .135 | 29.552 | 29.414 | 29.325 29.430 
| ea Pe ae 28 45 34 35% 100 84 100 | .153 | .251 | .196 | 29.183 | 29.053 | 29.103 29.113 
Be 4055 3452 24 33} 27 28 100 89 100 | .129 | .168 | .147 | 29.169 | 29.120 | 29.120 29.136 
| 
jieab eee 20 22 12; 18 100 | 100 | 100] .108 | .118 | .075 | 29.105 | 29.110 | 29.358 | 29.191 
pa De 4 26 | 24; 18 100 |; 100 | 100] .052 | .141 | .129 | 29.503 | 29.195 | 28.949 | 29.216 
Aisa BRAS 37 32 | 23 302 90 89 | 100 | .199 | .162 | .123 | 28.827 | 29.011 | 29.214 29.017 
1 ie ae 15 2) As 164 100 100 | 100 | .086 | .113 | .078 | 29.324 | 29.251 | 29.221 29.265 
Jom ae 1 216 22 | 6 | 142] 100} 100/| 100! .090  .118 | .057 | 29.068 | 28.985 | 28.978 | 29.010 
| 
AG 2 17 | 1 6% | 100 | 100 100) .048 | .094 | .046 | 28.884 | 28.806 | 28.948 | 28.879 
PS algiestere. = 4 14; 12 10 100 100 | 100 | .052  .082 | .075 | 29.041 | 29.084 | 29.005 29.043 
ip eae 23 39 | 37 33 100 91 90 | .123 | .216 | .199 | 28.885 | 28.725 | 28.639 28.750 
ties Ct Be 37 41 | 25 344 100 91 | 100 | .221 | .235 | .135 | 28.543 | 28.350 | 28.607 28.500 
A. REL aoe 19 25) 21 214 100 100 100 | .103  .185 | .113 | 28.848 | 29.035 | 29.184 29.022 
j ‘i 
1/24 PAAR 20 29 | 23) 24 100 88 | 100 | .108 | .142 | .123 | 29.380 | 29.282 | 29.184 | 29.282 
ee Be ave 32 44 40 38% 100 84 82 | .181 | .241 | .203 | 28.952 | 28.891 | 28.921 28.921 
| OAs a ae 32 37 | 24 31 89 71 | 100 | .162 | .157 | .129 | 29.167 | 29.194 | 29.235 29.199 
eae ecie 25 Soll eo eee 75 80 | 100 | .117 | .150 | .123 | 29.280 | 29.226 | 29.195 | 29.234 
1 2b..2 25 34 30 29% 87 89 89 | .114 | .175 | .148 | 29.081 | 28.997 | 28.882 28.987 
| | | 
Pee 28 30 27} 284] 100] 100 | 100 | .153  .167 | .147 | 28.692 | 28.730 | 28.824 | 28.749 
i ee 30 40; 28 32% 89 91 | 100] .148 | .225 | .153 | 28.947 | 28.973 | 29.149 29.023 
Wi2Seeterca 24 SY bal ne 6 293 100 71 | 100 | .129 | .157 | .147 | 29.318 | 29.280 | 29.245 29.281 
ee see 32 37 | 31 334 89 81 100 | .162 | .178 | .174 | 29.180 | 29.142 | 29.153 29.158 
Lie See 35 35 28 328 80 80 | 100 | .162 | .162 | .153 | 29.111 | 29.147 | 29.232 29.163 
34.33 bee 33 44 32 364 89 84 | 100] .168 | .241 | .181 | 29.319 | 29.297 | 29.288 29.301 
PSMRTEN SS em aes oteriaro:e Nia iaaa arsine catel| las oreo pe arate cel ctereie are Gra tarate te lihex eae teokorttete erate | :a-t'u avajeves|le: 0-006 «=: Oyeifla ereve ieee el he ern 
Meangss.s|'so ates oss cle ec mae 24.89: 9654 | 9054))| 98-7 || e124) S161) i 12801 <i. ei aol) eeiearet otal| eens 29.104 
| Sot a Anes a ny 
Average..|...... ieee | Beas iancioe 95.2 a [| CRG Ona Pc o5o0 || a 


METEOROLOGICAL OBSERVATIONS—1900 


MARCH, 1900, AT AGRICULTURAL COLLEGE, LANSING, MICH. 
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+ Registering . 
Clouds. Winds Pre Giniire Rain and snow. 

S z 

TA. M. 2pm. | 9p.m. | 7a.m.| 2PM. | 9P. Mm. ‘3 é ie z 

ie & Ay 2 

— . > =; 4 : tet) a ~ m 

: = = re| =| | | ay x |" 
oe aa re BAA iSiy (ese -aeal ee | Be |g. Slee eee 
Sel) eee Se) gk hole |e |srpe be! a | 8 | gs | Se ere as 
FS I fe a tes =| pol re eta ell peal la 4 a Ep? so |3.9! as 
oH — oH - oH ap! — ° = oS _ e) oo bx os Aaa dio os 
Bo) Ss iol MS iol Sy SE Ee WS We) = Q a? ee 
90) St one aad eee] exe ne| 9\|n e|-7| w |. po Pe A ae co Paes 
Seep [teletetavezices | iavsxetsi|lo:c's:0 aie icse Wateven., |foreoce ects 4iswi 8is wi 4 32 (i) liboaemp ool neacanos EO ana| Mesa 
ee eMeae attita vers Peroreve | in-ccctermravn.e | eral oie) isvcterareisiere swi 2|isw 9\is wi 7 36 GI pconscdnl Aocede cial poceos lgncoes 
100; St. 100) St. 100) St. se} 3|n e 9 \|n e| 5 31 5 * 4p.m -40 4.00 
100) St. 100) St. 100) St. vein. 2 ve |sa-||s Gul 43 8 | 6a.m * -35 | 3.50 
i 
100| St. 100] St. | 100/ St. (swi....Jwl21}wiim| 43] 20] ¢ Rain. .03 |Trace 
ST ee Seal eae fee aeatee viol) Guilpawwe |) iSvi Si cpe tele Bal eas CRS Ata Sl heen eel bese nqcraar 
Peel ote aces fiaieie | Srctavoieiete's ir Sib. |sivel) (oy | svaip 74 41 4) loconodon| laenceece! mosood| buds Ac 
50) Cir. 100) St. 100) St. s 8iswl 5b|w 3 45 227 Sip, MiG ps M1.) 70D) |ene nate 
60, Cir 100) St. 100 St. nw) 4inw 2 | e€ 3 33 DO} | fate's w.azerai te ala ieje tapes] serarereiit eveverecte 
100) St. 100) St. Tee eset, “Glen's ecsls.ct| aaah Wz Sulaee ese 2 cee |e: eee 
Bich linia ae.s bs 90) St. 90) Cir: St.|e. |e saal See Elteue | Sitlioscc 37 Bir irate sya otorallte ces crate rele | eteiciesel | cinerea 
100) St. 100} St. 100) St. Ww 8|w/s10;n 5 37 VAN chee skicraval | var cndleravetail s ajotetevel| eteterkiate 
100) Cu. St.| 70) Cu. St.|....|........ in e| 2/s e| 3is wi 1 22 OF: -SnO We |S sch Sei letter es Trace 
100) St. 20| Cu. 10} Cu. sw\ 4|w] 6\|nw 25 | —10 * 1 \)) ~ 10) E08 
} 
20) Cir 100) Cir.St.)} 20) Cir nw) 2/e Aaa wiallise 18 —t § 8p.m.!| .09 91 
100) St. 30/ Cir. Cu.| 100) St. iS W|..../8 Ww) 15 |s w/ 12 23 4p sees eb oool lacocac 
100 St. 10 Cir. 100, St. s 4 ise 10) seat 42 23 |3p.m.|7a.m -07 -70 
100 Nim 10) Cir. pan leAnecaad | 8 8 Is w| 11 |s wi 12 41 Bboseeeac lp.m.| .54 .30 
20) Cir 100} Cu. St.|...-|........ 8 wi 10 | w | 15 | w | 10 26 17 | Soow/|flurries .05 -50 
90) St. ZO. Cirse | ecuius Steed, {eae hiww: Veda p wate SH go Ral Ot eg eh ole Sate gata oi ee 
100; St. Ble COO SS Bpcol Acme are Siowiel? awe |) 13a awa’ 44 DANG Io aounoal 4acG acto dbosod|booct: 
eetates|etatcletaiaiatwil| sieve! «| |(sin a/c) ginls.c || wtateie; [leveie!svaie cs n 4inw) 4/ine, 3 38 Uy Bocep bab |peeeoton)\Gocon! ooo 
. Jhnl HBere ny base OSes eae AAA ecm coe e 3]/e 4/e 2 33 19) | hetscsiere csi ees clereets [etapa cel feeeste 
30) Cir. 50) Cir. | 90} Cir.St.| e Sie 6)e| 8 35 DANII | ciara: ere’ siers)| a «:01srstere'r|(slstote sre spans 
100) St. 400) BE. [avea|ee es ->, }e| 2/ nm] 5/n| 6] 32] 2) * |4p.m.| 20] 2.00 
Act) Marae 4 u. fate [lerslis «i the ’ts | 6 6 | 6 41 Tae, sictesdile acle niin Preece cies leerestons 
20) Cir 60| Cir 20| Gir. "| n| 3] n| 3 | = ate (pee (oT gee Mites od le 
40) Cir 100) St. 30; Cir.St.| e 6;e 5jie 5 39 DO) | co's. 0.a)sip:ll ei reinstate evsions olla 
40, Cir 100} St. Syatetell is ctnasteles e “ibve|l “Hine: i 38 21 Snjow. 'Trace|Trace 
BeBteetaiettaisissaille sale] relate: aiwieye'| sistere |'a\e\e'ie siee mw) 4inw 9|/w| 4 45 2B |ovcccccclencsovns Jeccenelovnnee 
ae | a (2s 
| | 
St sees. ictal Pee ee [reese [A reses Sc Tee Hee Ee ea  eee eel eis hal: croictel| ie tectall neat: seeeeeee| 1,88 | 12.90 
| | 
BESl-. esi: 20 pee BEB) vac. .2| ot dose) wee fe eens OS 8 i 8a Perce cee ee Peer e's 
—|—|— | — a es — 
47.7 125) OSs AREA Ie (ma bene cae Barer SAPs 
! i 
*In night. + In night, 2 p.m. 47:30 a. m §$2:30 p.m 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


| 
| 


Day 
of 
month. 


seen 


seen 


Average. 


Thermometer, in 


open air. 

A 

3 

E 

a a a Ea 
~ = =| 
< = al 3 
- a o Q 


ae) 
> 
~1 
— 
bo 
> 
bo 


or 
i) 
Qo 
ios) 
or 
bt 
= 
i al 


> ol 
or 
~1 
~ 
ot 
a 
g 


ee ee a a ry 


ee ee ee ee i 


| | 
Relative humid- 


Pressure of 
ity, or per cent of Fae 
caturation. _ vapor, in inches. 
| 
| 
. . a | e . ° 
a P| r=] 4 | | 
4 ey ey 4 ay 4 
tad an oO Ld Nn 7) 
91| 78] 100-| .221 | .272 | .248 
100} 84]! 100 | .212| .262 | .196 | 
80} 83] 100 .170 | .231 | .160 | 
77 | 65 | 80| .123| .169 | .162 | 
81 77 | 83] .178 | .249 | .229 
78| 65| 811 .272| .443 | .363 | 
s6| 70| 93] .321 | .496| .361 
75| 70] 801] .209| .236 | .150 
69! 80] 78} .125! .162 | .136 
88 | 70] 88 | .142| .165 | .142 
88 | 91] 100 | .135 | .208 | .188 
89 | 89] 100] .168| .175 | .167 
89 | 100 | 100 | .168 | .238 | .196 
90| 74] 100] .191 | .308 | .221 | 
73 | 82| 92) .272| .410] .310 
84] 100} 100 | .262| .483 | .335 
94 | 100] 100 | .405 | .466 | .418 | 
93 | 100] 84] .390| .433 | .262 
a 63 | 100 | .272 | .407 | .289 
8 | G61) 81 .309| .449 | .349 
80 | 82] 100 .321 | .394 | .388 
100 | 94] 100 | .388 | .487 | .348 
100| 78] 94 | “348 ‘502 | 1420 
s6| 69| 92) .348 | .457 | .275 | 
71 65 84 | .258 | .443 | .262 | 
| | 
79| 57 | 92] .296]| .416 | .310 
74| 69| 86] .321 | .497| .321 
76] 60| 94 .396 | .541 | .405 
82 | 65] 100 | .410| .626 | .466 
78 | T1/| 92/ .260| .383 | .298 
| Sal dae eee 
.263 | .836 | .272 
83.1 | -290 


Barometer reduced to 


freezing point. _ 


aT A 

fy y 3 

an a = 
29.078 | 29.022 29.099 
28.917 | 29.031 28.938 
29.058 | 29.221 29.116 
29.516 | 29.408 29.469 
29.393 | 29.328 29.404 
29.044 | 28.945 29.065 
28.890 | 28.938 28.903 
29.137 | 29.191 29.144 
29.315 | 29.322 29.310 
29.360 | 29.409 29.405 
29.129 | 28.966 29.133 
28.977 | 29.013 28.981 


28.971 | 28.921 | 28.969 
28.911 | 28.949 | 28.929 
29.085 | 29.131 | 29.103 
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ties Pes 1 EOS A ee 64 66 82 | 68 83 394 | .614 | .497 | 29.277 | 29.227 | 29.221 29.242 
M 2 -| 66 69 | 6 704 S4+ 100 91 | .686 | .708 | .812 | 29.211 | 29.106 | 29.036 29.118 
eae -| 10.) at) | Ae W7 90 7 95 7 -856 | .914 | 29.020 | 29.018 | 29.025 29.021 
W 4 ms [| OQ) 7% 804 95 17 100 884 |1.121 | .812 | 29.115 | 29.074 | 29.072 29.087 
TUG see tc eal 83 92; 78 84h 87 74 91 983 |1.108 870 | 29.089 | 29.024 | 28.976 29.030 
Bie Mate wins 80} 91 | 7 80% 87 7 90 | .886 |1.07 682 | 28.956 | 28.884 | 28.971 28.937 
= CRS 69 | 6 68 if 100 91 100 | .708 | .812 685 | 28.887 | 28.784 | 28.750 28.807 ° 
Pitisesesae 62 66 if 613 94 &4 100 | .523 536 466 | 28.746 | 28.810 | 28.894 28.817 
M 9 68) 7 54 60% $2 7 100 .394 516 418 | 28.934 | 28.928 | 29.021 28.961 
LC Ra AE 65 2) ef 68 7 85 90 | .483 599 | .658 | 29.048 | 28.934 | 28.901 28.961 
se A | 71! 74! 35/ 66g} 90! 811 100| .682 | .680 | .433 | 28.923 | 29.004 | 29.104 | 29.010 
Le ba 63:| 72 56 63% 83 76 100 | .478 | .595 | .449 | 29.142 | 29.147 | 29.174 29.154 
(eat 5 eee 66 7 60 67 84 | 7 100 | .536 | .666 | .518 | 29.197 | 29.168 | 29.158 29.174 
oid Ee 69 | 86 70 7 85 | 80 100 | .599 | .989 | .733 | 29.131 | 29.042 | 29.070 29.081 
Sh 80 so] 7 824 Si |) 9 ot 91 | .886 |1.188 | .870 | 29.043 | 28.981 | 28.957 28.994 
77 78 73 76 91 | 100 100 841 | .958 | .812 | 28.962 | 28.926 | 28.925 28.938 
75 vel 66 70z 90 100 On at -759 | .604 | 28.915 | 28.949 | 29.026 28.997 
64 75 64 67% 89 81 100 | .529 | .705 | .596 | 29.181 | 29.121 | 29.146 29.156 
69 82 69 734 95 83 100 | .671 904 | .708 | 29.138 | 29.036 | 29.040 29.071 
71 80) 64 715 86 87 100.644 886 | .596 | 29.016 | 28.906 | 29.006 28.976 
61 Tt || 20. 664 94 wire 100 505 T17 | .b37 29.264 | 29.223 | 29.247 29.245 
69 82 | 65 12 85 79 100 599 | .859 | .618 | 29.263 | 29.248 | 29.216 29.242 
74 82 71 viay 90 87 100 758 | .950 | .759 | 29.194 |} 29.148 | 29.150 29.164 
64 69 | 67 66% 100 100 100 596 | .708 | .662 | 29.078 | 29.020 | 28.956 29.018 
65 78 65 69} 89 69 89 549 664 | .549 | 28.961 | 28.972 | 29.036 28.990 
eS 58 69 | 55 603 76 65 100 365 | .462 433 | 29.162 | 29.153 | 29.194 29.170 
De ae 59 75) 68 64 88 64 100 | .439 | .554 483 | 29.265 | 29.220 | 29.228 29.238 
| ae: ae 60 | 81 63 68 88 62 100 456 | .664 576 | 29.235 | 29.123 | 29.108 29.155 
Dh Seen 72| 82 68 7 86 87 90 668 | .950 | .612 | 29.028 | 28.977 | 29.006 29.004 
WSO; os. C64 8") - bl 68} 84 | 62 100 536 .588 537 | 29.111 | 29.142 29.118 29.124 
plus Lcs cies 72 84) 64 73h 76 60 89 | .595 | .704 529 | 29.091 | 29.085 | 29.168 29.115 
|— Eten — | —-— 
| a | ; ' 
Binmneses.| dena: ene: Peete Were OR Lael hs Bas) seers faced I Scie ose verze BPS (se a 
| | } 
MPLESU RRR pe ord Mictstaks slNip Sie ctv allenic woe 70.73 | 87.6 | 79.1 | 96.5 | «622 | .T77 | .626 |. ...20esfoce weccfocsuunse | 29.064 
a= ya Bs | 
| or | Sr NH | 
AVETAPEC.<\\. 26 - lgatoer A eases) eee 87.7 675 Jae e cence leneecese os eaeees | wteeneee 
| | 
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* 11:30 a. m. 


+ In night. 


| 
: 74 Registering ; é 
Clouds. Winds. thermom’r, Rain and snow. 
Z 
FP ie mana iy =e iid | & jas 5 
T ALM, 2p.M. | 9P.M. | 74A.M.)2P.M. | 9P.M ee | 
oe See ees 
= [oe "| Sey Pn? I tes er eat <j sD a: Rees 
22 Ee 22 Soe) tet obs (ceil ae |e. eae 
mor) sige) wo ise) = |B) slSialsiea| & |8 | 82 | ae (e8elas 
eee ieee, Scot Ss Ol Soler is leat oh a = oh sia |P=i8 |) Ais 
gel & lee! & leul & LEIBIZIS(£15/ 8 | 8 | Ss | Be [ese] oe 
=U oo ae ae Nha P= =e OQ = PW Cb = bh 
Ab TH, 10 Cir. 10| Cire ilavel|i sojMeayNeetl eek Aus. BSNS. ac BeNantrbeen links cae 
100 St. 100 Nim. | 100) St sejll/s |] 8]s |10] 81) 6| *_ /|3p.mi .23)...... 
50) Cir.St.| 40) Cir.St.|.... lageesncs 8; | 12) 8.) 8 is wl 4 88 67 In night. Pp b Ut iceoon 
HO) Gua. Ss.|) 80) Cis Cu|-oale. os: sw] 2/s wi 11 |s wi 0 92 (1 Wabeeset Hbte[e seta cveratarell ateiaeaees 
4 SEaer ee Pal) (CLs ST ge) Brann aoe swil 6/w|12|w] 6 93 TA) ||nateyeva's 22 | ciate mitiavall ler ietadell ghetto tats 
EU) Coie Seine eae 90} Cu. |s w| 10] w | 13 | w | 12 91 G5. | Oi P- Ms. - occ ellos nee «| pean 
100 Cu.St. | 100) St. 100) St. s e| 8js e| 4/w] 6 7 UP lob Aa ane } Gipsy. | ato loeeette 
100 St. 100, St. 100) Nim. jn w| 10 jn w) 12 | n 4 68 ato Dame aT 09) | 2 sats 
90 Cu.St.| 10) Cu. LOEGin ws lr wile tale 10) fewer, 72 46! lens teas Beene Asean ois 8 
80 St. 60, Cir.St.| 30 Cir. 8 4/8 SHS 8 79 60 |}9a.m.12noon| .06|...... 
SOGUS | uate. Seek Is w| Sinw) 11 |nw 4] 7 47 In|night. | -.10 |-....-. 
SOW Cues » Ie Serle slema TU scare > et eG Oe Ie eC erncnl aAmecmad ocerio| |e ac: 
BUOl es il eiten! Bsouceds nj} ljnj] 2jow 1! 80) 55 !........)...0068 [pte ee|secece 
10) Cir. 90 Cu sw 7\s wi 9isw 8! 8 7|17p.m t Ty Seems 
40 Cu. 20; Cu. | 8 0d le 2-7 i ed) Ot Vee (ee eiseiersn joroncrnico) fea. ionic 
100 St. 100) Nim. | 100 Nim Is w|i 8|w|12/w | 8 80 68 | 8a.m. S3pPsm.| Liens 
90 St. 100) St. 100 St. ewe | LO hag.) LO) | aw. 3 75) 56 T (2 pom.) -8L poses 
GO Gir. Cn.pe 10) Cue. 9) [orale nce nel....ne| 2} e! 0 79 | 61 | oo. nec el ence enue |ececoatercce 
100 St. COC Tn hl raised creators 8 e| O js e}....} S }..--| Sh | BB |. wc eee e ele e ee ee ee leneseelecenes 
Dares == cer « 40; Cu.St. | 100 St. S |.---| S |---.]8 Wi..--| 84] 52 lla.m. 3p. m. LO etter 
ete bial ced. eda ee ne heel el 3 |n ele Thongs 3 Ul ARRAN Mpc ina? Wares) bet c2 
. Ba Bangs bad beec bbaccree frome teaeiia | SMG Gah WS aM tos 0 83 BO |... .- ecco ee eeeelerneea|eceees 
ie Soetodar fe 60) @i Ste. leo fe nines) iswi 4is wi 4js wy il 86 (el aes aee ann So 5or |eseeceleceees 
100 Nim 100, Nim 100} Nim. jn w] 5/n e!| 1] e 1 70 60 z t 1. BS Ie eece. 
ee) CORP 50) Cu. 10) Cr. sme) Same Ss) | iS 80 AD). 5's.» ele] s aialedale line a eran 
hag 
Sg] SARE 20) Cae [atea}-sseoes |||, “BY nw) 4m wt «0 7 AG’ ES rental ste lector ob eee meres 
ats CURL Op Gane EROS EES cen) Geeeened HAV nie oI RL WH efctme LINO otete le TI re deetns nee sore nace stele 
+l eto | 10} Cir. |.-..|-...---.|§ W]--../8 Ww) 5] 8 | 0 83 el Ree ee ec gorce Gocon 8 Nycton": 
60 Cir.St., 100); Cu. St.| 10 Cu. s 2 18iwh Ov we [2 84 iA SARA lpricncr) \risare.c| (0807. 
Me es Cases [eect sec: «|| -feaa| awe altennl TiO iwan manu) eae |r 1" a1 80 el Gomrnen Per ereae lator Slack - 
Me eeliges ges os 20; Cu. Aeveieb ate shea sisl) Wai OMe Wall Orly |) S 85 BQ |iacecire s sje sieiciee «ees wesy were eiaim 
| | | | | 
=a - = — 2) 2 a a 
PRETEEN fie od s[aearesstebaarnlnnncvee leterbeead aun axculleb a2 [Fearlicchinctde a tmaniemunetes aan: | 4.15 |... 
oe | ee Coe eee Ne ees ee eke nae Da ae | $0.9 | 58.2 |.-..--.-Jeeeeeee ere {scceee 
| | —— = ==. / | | — In 
[a eee | | | | | 
7A) PS el lige ce) boc! ito8] lage none June [eeees | eteteret | eooreareesters eooreice ee ce 
| | | | 


$6:20 a.m. 


METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Barometer reduced to 
freezing point. 


A a | a a 

< ev by S 

~ nN oO = 
29.237 | 29.205 | 29.187 29.210 
29.114 | 29.083 | 29.1384 29.110 
29.217 | 29.206 | 29.220 |, 29.214 
29.274 | 29.216 | 29.230 | 29.233 
29.237 | 29.193 | 29.207 | 29.212 
29.227 | 29.207 | 29.172 29.202 
29.258 | 29.202 | 29.198 29.219 
29.222 | 29.206 | 29.228 29.219 
29.198 | 29.146 | 29.093 29.146 
29.128 | 29.064 | 29.046 | 29.079 
29.042 | 29.134 | 29.019 29.065 
28.972 | 28.934 | 28.973 | 28.960 
29.008 | 29.007 | 29.096 29.037 
29.081 | 29.043 | 29.056 29.060 
| 29.098 | 29.060 | 29.088 | 29.082 
|. 29.155 | 29.120 | 29.165 |» 29.147 
29.177 | 29.146 | 29.182 29.168 
29.165 | 29.180 | 29.177 | 29.174 
29.190 | 29.124 | 29.100 29.138 
29.070 | 28.965 | 28.985 29.007 
29.020 | 29.034 | 29.090 29.048 
29.096 | 29.043 | 29.050 29.063 
28.953 | 28.915 | 28.900 | 28.923 
28.958 | 28.890 | 28.905 28.918 
28.930 | 28.951 | 29.017 | 28.966 
29.083 | 28.987 | 29.067 29.046 
29.083 | 29.093 | 29.113 29.096 
29.158 | 29.144 | 29.170 | 29.157 
29.210 | 29.215 | 29.253 | 29.226 
29.263 | 29.260 | 29.272 | 29.265 
29.323 | 29.280 | 29.200 | 29.301 


136 STATE BOARD OF AGRICULTURE 
| Thermometer, in Teelahiery bert, Pressure of 
open air. katuration. | vapor, in inches. 
=. == aes == | --— 
Day 
of . 
month. 5 
= | 
Uh Be) GE Rat a ee a Meth | Ae ad oe a 
We sey Pee Pa = Pe a ee ce Ld) Be 
| nN a | QA ~ a o i | nN o 
59 | 74!/ 58] 639] 88] 77 | 100 | :456| .641 | .483 
Bo Weak 63 | 654 | 94] 90] 94 | .523 | .682 | .543 
61} 81/ 69] 70§| 88| 70] 65 | .473 | .745 | .462 
68 89 aa aay 79 77 | 86 | .543 |1.046 | .718 
Ty Os yl. Wei ee8e 79! 71! 100 | .829 '1.133 | .785 
78 91 71 | 80 Soa Uy ie 95 | -827 1.121 | .77 
72} 90! 76] 794 | 100| 73) 91.| .785 |1.033 | .812 
i ee 70| 793 | 78| 77 | 100 | .744 /1.121 | .733 
76| 90] 76] 803] 86] 80] 95 .772 |1.135 | .884 
Poe Sia) ardileet 86] 77 | 90) .827 |1.121 | .758 
| | | 
75 | 92 75 | 803 | 90] 57] 100 | .785 | .860 | .868 
RD: |. cetGql. sank Menai 90 | 95 | 90] .785 | .854 | .682 
62| 74| 64] 663] 94] 86 | 97 | .523| .718 | .590 
67 | 76| 69{| 708| 89 | 95] 100 | .591 | .854 | .708 
68 | 73] 66] 69 90 100 | 100 | .612 | .812 | .639 
| 
BC |) S815) NeSM care 9 | 83 | 100 | .626| .873 | .685 
T1| 84] 69) 74g | 86 | 75 | 100) .644 | .877 | .708 
76| 86] 73) 78k| 86| 84] 100 | -772 |%.038 | .812 
731 792,|) 70)" 580 86 | 70'| 100 | .827 /1.056 | .733 
a i|) SD 25l) wnOS Mar 86 | 67 | 100 | .799 |1.005 | .685 
69 | 73 | 66] 693 | 100} 90]! 100 | .708 | .732 | .639 
63 | 82| 67] 70%! 100) 75] 95] .576| .816 | .626 
71| 81} 69} 73g | 86 | 96) 100! .644 |1.010 | .708 
66} 85| 76) 75a | 100} 79! 100| .639 | .955 | .897 
74| 84| 66) 744| 86| 79| 100] .718| .923 | .639 
75| 76] 68 | 7%: sé | 100, 100| .745 | .897 | .685 
68 | 74] 67} 693 | 100| 90} 100] .685 | .758| .662 
68 | 81] 65| 71) | 95 | 83 | 100 | .648 | .873 | .618 
65 | 7 68 | 704 | 100} 73 100} .618 | .704 | .685 
66| 81] 65 | 703| 89} 79) 100] .570 | .829 | .618 
67 | 85 | 65) 72%) 84 68) 100) .656) .819 | 618 
SITU SS <5 NASA ReneS GRA rst Ge oan al Roeatc HSreeras) Ineo d lyicido ircactty [saooce 
RECO Ae cel ae ed fa) Mae cns'| clac colt 74.05 | 89.7 | 80.4 | 96.7 673 | .905 692 


Average.. 


METEOROLOGICAL OBSERVATIONS—1900 


AUGUST, 1900, AT AGRICULTURAL COLLEGE, LANSING, MICHIGAN. 


Clouds. Winds. poeletering Rain and snow. 
Fas] a id ~ 
7 A.M 2P.M 9P.M 7 A.M.|/2P. M.|9 P. M. = S = e 
=] =| = > 
so; ———|-, ete) ae ot go) eas 
Be ed aC 5 a | 5 Bose Se We esa 
25 Le oe Te 4) || = ites A a Eh | Ene MD. |m®.| 22 
> - [os , jes : Ssislsel/olslio]| & Sl a] GE ae loge] so 
es) z >| & iC) = silt oad sone: |e 9) a= om =o ie ae 
a a me = be g a Ren asa lledere i ete le ee a &p 3 Sono] OS 
on = oS = os =| fe eo | & Sh les On) 4S = oR ag aes od 
aw Sik Mi i < AIBIAIBIAlE! & = aa) <3) HS yeh 
| | 
| 

“Sr lianeecoue 40} Cu 15) Nim W |v -s/8! W] 9S] We} 2 76 57 TMI NISH GS || emcees 
50} Cu.St.} 75} Cu en laokrnooe mow) |) AS wil tee, SP Wh «: ie 75 52 9:30am /10a. m OTC Gre eters 
30 | CCIE: it SR Ieee (eee Pee ce eeliogen|| 13 3 is w| 0 82 E19)! | Vaxaasoyo's:eLa\] (== acevatees | exeasteretel enereteiaie 
10} Cu. dog] bode our Ore jor S coe 8 Ww 3| w|..../8. Wi....! 87 (an eo dort tel (Sanoa con) aoe (oar. 
es ares oe SAU CCT Se Ee ee SR ea 8 W)--../8 e). s 7 94 GO arose c alee oes estes ek corral lem arene 

| | 

10| St. 40} Cu. LOC Iswel ee sisicw | AIRAISe will OF les 900 |lawiGbp tes tases ch aes 3 ae ee eee ane 
Ma eiccia sais 40) Cu. mie al eras atseetess w T's e| 8/s ej 3 91 GONE cete cia.s\s tlle isxavevalers e:|icmrevatefal elaevenete 
Sot| Wecacote 10) Cu. Sidon core sw Tiswl 8|isw 1 91 GG: | ete sce-saxllls/. crevereteclliele seats eee 
60) St. 60) Cu. ths ore, aerators sw 5|w! 5/swi 1 91 EW Beseneee ppeececelGaccceladenc.: 
15} St. AY) CC ha ee Pa es | ee te Ww 4is wl 8| Ww 2 92 GO) tavacceeis Seti oad iotete oll ere corel ener 
20) St. 30} Cu. 40| Cu.St.inw| 7/ w|13| wl] 5 93 

90) Nim. 75| Cu. 100} Nim. {js e|] 5|s wi 6|nw| 4 80 

100; Nim. 80} Cu. St.} 75) Cu. sw| 4isw 5\|sw 4 75 

50; Cu. 95) Cu. 20) Cu. sw 2|s wl 2\sw 1 81 

50| Cir.St.) 100} Nim 70| St. e 2\|s e} 4/ 8 1 81 

| 

70) Cir.St.} 20) Cu, SY evens astete Swi, 2is wl 3| w] 1 83 

10) Cir. 100} St. wee ald. aes Sw 3iswl 3/|s wi 0 85 
Bae leiete axe « | 90} Cu.St.) 20) Cu. sw 2iswi 2/is wi 0 89 

10)/ Cir, | 30} Cu-St.| 30) Cu. sw 4is willis w 3 94 

10 Cir 90} Cu.St.} 80) St. sw) 5|willjnw 2 93 

100; Nim. | 100) St. bial y sie s e spe Shlce 1 78 

100, St. 30) Cu. bye tatacevebaiee e lie ite ce 3 83 

90| St. | 100] St. “eS BReoo de Bie}) 6.18: e}: 2) 60) 70 85 

100; Nim. | 40) Cu.St.| 10) Cu |e 4]e 808 6 86 

{52 ee 60) Cu. Be late ae s Gris 8|s 1 86 

10, Cir 100) Nim eee Sine) “bees 6isw 4 85 

100) Nim 70| St. I cries: |w] 4|/w| 3inw 0 7 

50, Cir 70| St. nw| linw) 1/n 0 83 

2 POS RS A | ee fee eee | ae (a a in aime} 2 lie 0 79 

{Ain Src Gy ANG CORD OOEH 2 heed earners a:) die 2\e 0 83 | 

iran stamens crorciei te std <lllersierataite ale mra «']icrotatores stots Sel) Wis) el bse, 2 86 

PUR SRT es eI W at sie« [hot aT etalictorat a) oicsvemn | (otal c’ d's e iui efater oh or aevael have) ated hatetertay| emeveeentVene otell fe 'sio ce eels a aery: | on ncm etoue tte tele etwiaxetate 298i hediae 
OO COAT an 'crn = Dac |\nie we aus ED Dil oladerasareravellt casas || etotell ererstel |r ctore atetsce SB (OU. Te ei vincedereie [le-aletevanntersilherecreensl oreo 
eae 2 Toh eats & hu - 

COL) A Nias ras] atetetestrarsterceretees Le tevaue ea esel lo oierecaie has wit ale' het etereeleraral| lteroteabane elie eames 


*In night. 
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138 STATE BOARD OF AGRIGULTURE 
METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 
Thermometer, in Reaper elite 7 Pressure of Barometer reduced to 
open air. y te ieration, vapor, in inches. freezing point. 
Day | 
of : | 
month 2 | 
oa 
= a és a s “d a s S J 3 PS : = 
A A a > A | A A A A A a a . 
Sede oe em ie a Ph he oD, 4 a hy ke Bi 
t a o f=) - a ° t- an | o ~ a o = 
pais | eee te eer 
oULe Las oa ot ve 88 73 | 78 86 73 100 | .718 | .962 | .812 | 29.286 | 29.227 | 29.231 29.248 
Sa 75 83 Te Nic 86 wg! 90 | .745 | .891 | .732 | 29.220 | 29.209 | 29.077 29.169 
i EAS Fae 66 76 | 58 66% 100 (83 100 | .639 | .652 | .483 | 29.183 | 29.208 | 29.276 29.222 
| Lee ae 62 81 60 | FT% 94 66 100 | .523 | .704 | .518 | 29.375 | 29.833 | 29.290 29.333 
WW SO baie css 64 7 76 715% 89 7 91 | .529 | .976 | .802 | 29.276 | 29.243 | 29.060 29.193 
Wy!) tGsan se v(t 86 72 784 91 76 86 | .841 | .942 | .668 | 29.020 | 29.014 29.127 29.054 
(SY een ac 64 77 61 674 89 17 100 | .529 | .717 | .537 | 29.277 | 29.287 | 29.228 29.247 
| eSene0st 65 n( 66 ir 84 82 100 | .516 | .818 | .639 | 29.263 | 29.222 | 29.207 29.2387 
hee BO Sas.6 <2 72 7 69 7 81 rs 95 | .681 | .744 | .671 | 29.256 | 29.244 | 29.237 29.246 
M 10.. 67 89 73 764 89 80 95 | .591 |1.097 798 | 29.287 | 29.132 29.087 29.152 
bi kj ge ae 738 Tas es ig t3) 80 82 69 100 785 | .882 | -868 | 28.977 | 28.714 | 28.527 28.739 
Walois eke. 61 7 62 642 94 80 94 | .505 608 .523 | 29.001 | 29.022 | 29.031 29.018 
x2 LMS bs ee 58 78 56 64 88 86 100 | .428 | .827 | .449 | 29.088 | 29.052 | 29.104 29.095 
fie ES 60 75 59 643 88 {i 94 | .456 | .666 | .469 | 29.191 | 29.142 | 29.148 29.160 
Spee GAR S 66 78 69 7 84 78 90 536 744 635 | 29.009 | 28.887 | 28.801 28.882 
Pa Diete co 54 51 47 | 505 93.) 93 92 | .3890 | .348 | .298 | 28.902 | 28.995 | 29.016 28.971 
1 We See 49 52 42 | 47% 92 96 100 .322 | .861 | .267 | 29.069 | 29.177 | 29.234 29.160 
VANS ioe. 2 45 68 51 56 68 79 93 | .204 | .543 | .348 | 29.344 | 29.277 | 29.280 29.300 
WV LOS tose 54 61 58 57% 87 | 94 100 | .362 | .505 | .483 | 29.253 | 29.086 | 28.967 29.102 
| OR | ee 61 75 56 fi4 94 ff 100 | .505 | .666 | .449 | 29.008 | 28.918 | 28.$73 28.964 
eae 55| 61| 46| 54 |! 87] 88] 100, .376| .473| .311 | 29.104 | 29.121 | 29.170 | 29.132 
Pras A'c,0.8 52 69 54} 58} 86 79 100 | .334 | .564 | .418 | 29.249 | 29.168 | 29.113 29.177 
eee PAR ee 55 68 50 57% 94 | 85 100 | .405 | .577 861 | 29.039 | 29.089 | 29.143 29.074 
ivy bY): A ee 47 71 66 614 92 80 84 | .298 | .608 556 | 29.251 | 29.194 | 29.145 29.197 
RED acs trai 74 90 73 | 719 81 7 95 | .680 | .983 | .717 29.172 | 29.141 | 29.190 29.168 
W26...... 73| 90| 67| 73 90| 987| 95 |..736 | .886 | .626 | 29.187 | 29.184 | 29.260 | 29.210 
eo isa ales 53 62 | 50 55 86 | 83 100 | .348 | .460 | .361 | 29.366 | 29.341 | 29.366 29.358 
S28 sci..0s5 50 67 56 578 93 | 84 100 | .385 | .556 -449 | 29.388 | 29.2387 | 29.1387 29.254 
DLreowe.s. 60 63 49 | 57 94 94 100 | .487 | .543 | .348 | 29.031 | 29.076 | 29.207 29.105 
Osa ks 45 7 50 55 92 80 100 275 | .586 | .861 | 29.271 | 29.240 | 29.271 29.261 
| | 
SSHIBAB Beet od stald sini] cree ce a] asurisee ciliate cera aati jretteefeceece|eeseeslecetee|eeeenelene sevelecserees|eeeenessleesenecs 
WU GANIS Ss eal stcieisrlliee « sierelishieveies EP 2 88.5 80.6 | 96.5 500 | .696 BBA hc. 5ic'a se, n'els\| inte rer= oin/ate)) eteten esis 29.151 
| | | 
ne ey si et 
AVETAGE..|...2..]--. 002 ]oe esse lesen 88.5 SIT Jevcccese|sssesevslevcacert|eeasenes 
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EXPERIMENT STATION BULLETINS. 


REPORT OF THE UPPER PENINSULA EXPERIMENT STATION 
FOR THE YEAR 1900. 


President J. L. Snyder: 

I have the honor to submit herewith, the first report of the work accomplished 
at the Upper Peninsula Experiment Station, to be printed as No. 186 of Experiment 
Station bulletins. This report includes, first an introductory article giving the law 
establishing the Station, and its history to date; second a report of the work done 
at the Station, by Leo M. Geismar, the Superintendent: third, a report on the 
geology and botany of the Station by C. F. Wheeler, the Station Botanist, and, 
finally, a report as to the insect and animal life found in the vicinity of the Station 
by R. H. Pettit, the Entomologist of the Station. 

Yours respectfully, 
CLINTON D. SMITH, 
Director. 


THE UPPER PENINSULA EXPERIMENT STATION. 
BY CLINTON D. SMITH, DIRECTOR. 


The State Legislature at its regular session, beginning January. 1899, passed an 
act appropriating $5,000 for the establishment and maintenance of an Experiment 
Station in the Upper Peninsula. <A copy of that act follows: 

The People of the State of Michigan enact: 

Section 1. That the members of the official board of the Agricultural College of 
this State shall ex-officio constitute a board of locating and building commissioners 
for the purpose of selecting a site and erecting the necessary buildings thereon 
for a State Agricultural and Horticultural Experiment Station in the Upper Peninsula. 

See. 2. The said board of commissioners may receive by donation within six months 
from and after the approval of this act in some portion of the Upper Peninsula 
which seems to them most suitable for the above mentioned purpose a tract of land 
containing not less than eighty acres. 

Sec. 3. That the deed for such site shall be duly executed to the people of this 
State and delivered to the Auditor General. 

See. 4. If, after the selection of such site, it be found necessary, the said board 
shall have power and it shall be their duty to procure and adopt plans, specifications 
and estimates and to erect suitable buildings thereon and the said board shall carry 
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on such experiments pertaining to agriculture and horticulture as in their judgment 
will be most beneficial to the agricultural interests of the Upper Peninsula, and they 
shall have full control of the management of said Experiment Station: Provided, 
however, That the entire cost of said buildings shall not exceed the sum of $2,500. 

Sec. 5. Upon the adoption of plans and specifications by said board, they shall 
advertise for a time not less than four weeks in such papers as they may select in 
said Upper Peninsuda for proposals for constructing said buildings in accordance 
with the plans amd specifications. All contracts. for labor or materials to be used 
in the erection and construction of the buildings provided for by this act requiring an 
expenditure of more than $300 shall be let to the lowest bidder or bidders, the 
advertisement thus provided for to specify the time and place where the bids or 
proposals made in pursuance thereof shall be opened; all bids or proposals thus made 
shall be sealed and shall not be opened at any time or place other than that desig- 
nated in the advertisement; all or any bids or proposals received by said board 
may be by them rejected and whether accepted or rejected shall after decisions 
thereon by said board be deposited in the office of the Secretary of State. 

Sec. 6. In letting contracts, said board shall not obligate the State to pay to 
any contractor any money other than that to which said contractor may be justly 
entitled by reason of labor or materials already furnished or supplied, and in no 
event shall more than seventy-five per cent of the amount called for in any contract 
be paid to the contractor named therein before the completion of his contract and 
its acceptance by said board: Provided, That every contractor performing service 
or work or furnishing materials under this act shall enter into such bonds with 
sureties for the proper performance of his contract as shall be required by the board of 
commissioners. 

See. 7. Each of the members of said board of locating and building commissioners 
shall be entitled to receive his actual traveling expenses in the discharge of his 
duties under this act. 

Sec. 8. And there is hereby appropriated for the purpose of carrying out the 
provisions of this act the sum of $5,000 and the same shall be incorporated in the 
State tax as follows, to wit: For the year 1899, $2,500; for the year 1900, $2,500, 
and the sums when collected shall be placed by the Auditor General to the credit 
of said Experiment Station fund and may be drawn by the treasurer of said board 
upon warrants made by their secretary and approved by the president of said board. 
And the treasurer above mentioned is hereby required to give his bond to the 
people of this State in the penal sum of double the amount that is liable to come 
into his hands under the provisions of this act. The amount of said bond to be 
determined by said board. 

Sec. 9. It shall be the duty of the secretary of said board to render semi-annually 
to the Auditor General accounts current of all cash transactions and all moneys 
received, with the proper vouchers, and no money shall be drawn by virtue of this 
act by said board unless they shall have first filed with the Auditor General an 
estimate and statement showing the purpose for which money is required, also have 
made the semi-annual account of all moneys previously drawn. 

Late in July, 1899, the State Board of Agriculture, obeying the mandate of this 
law made a rapid survey of some of the agricultural sections of the Upper Peninsula 
and chose as the site of the Upper Peninsula Experiment Station the 160 acres 
constituting the southeast quarter of Sec. 28; range 46 north; 21 west. 

This tract lies along the Munising railroad at Chatham, eighteen miles south and 
west of Munising, in Rock River township, Alger county. It lies eight miles south 
of Au Train Bay, on the south shore of Jake Superior, and from 250 to 300 feet 
above its level. The farm is practically surrounded by a large belt of hardwood timber 
and the climatic conditions are similar to those existing over the major portion of the 
central section of the Upper Peninsula. Heavy snow covers the ground during the 
relatively long winters, preventing deep freezing of the soil. The snow lies on the 
ground continuously during the winter and until late in the spring when the sudden 
oncoming of the warm weather forces a rapidity of growth in the vegetable world 
unknown in regions farther south. The summers are hot and moist with no severe 
drouths. The autumns are long and usually delightful, although in areas surrounded 
by forests there is always danger of late frosts in the spring and early frosts in 
the fall, except along the shores of the great lakes. This danger, however, disappears 
with the removal of the forests. 
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The soii on the tract selected is far from homogeneous. Near the little creek, 
which flows east and west through the center of the 160 acres and divides the 
tract into two approximately equal parts, there is an area of black muck, while on 
the terraces, which rise one above another on either side, the soil is graded into a 
black sandy loam, containing plenty of lime and of great native fertility. This 
soil is spread rather thinly over the solid rock. The valley of the stream, which is 
known by the name of Slap Neck Creek, is approximately sixty-five feet deep, 
measuring from the surface of the water in the creek to the level of the upper 
terraces on each side. ‘These terraces are bounded by gentle connecting slopes, all 
cultivable. The depth of the soil varies from two and one-half to three and one- 
half feet. The native timber is maple, for the most part, with a few basswood, 
cedar, wild cherry and elm. ‘The large size of the trees, combined with the dense- 
ness of the forest, demonstrates the good quality of the land. The contour of the 
surface provides ample drainage, except in time of excessive rainfalls. 

An analysis of the underlying rock made by Dr. R. C. Kedzie, the chemist of the 
Experiment Station, exhibits the following composition: 
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The upper strata of these rocks are exceedingly soft and friable. The soil is com- 
posed of this rock disintegrated in place and mixed with decaying vegetable matter. 

The 160 acres of land on which the Station is located was donated to the State by 
the Munising Railroad Company. This company also agreed to clear, stump and 
erub the land as needed for experimental purposes and specifically agreed to clear, 
stump and grub twenty acres prior to May 1, 1900. 

After accepting the donation of the land, the State Board of Agriculture confided 
the planning and execution of experiments to the Director and Council of the Experi- 
ment Station, connected with the Agricultural College. 

Mr. Leo M. Geismar, then of Reed City, was appointed Superintendent in charge in 
the spring of 1900. 

Owing to the unusual lateness of the spring, and the superabundance of rain, com- 
bined with the scarcity of men in the entire Upper Peninsula, due to the high price 
of lumber, the work of clearing the land was greatly delayed. It was not until well 
toward the middle of May that enough Jand had been cleared to make possible the 
planting of a single plot. It was then too late to begin tests the results of which 
would be based on the comparison of yields of adjacent plots. All that could be 
done was to test the growth and behavior of our common cereals, vegetables and 
fruits, in that northern climate, select the varieties best adapted to the conditions 
existing there, and in general determine the basis for future experiments. The selection 
of varieties of cereals and other field crops was made by Prof. J. D. Towar, the Agricul- 
turist of the Station, who imported much of the seed from either northern Canada or. 
the northern United States, introducing not only the varieties suited to northern 
Michigan, but the strains of those varieties which had been cultivated in the northern 
climates Jong enough to become thoroughly acclimated. 

A beginning has been made with vegetables, small fruits and tree fruits, the 
varieties being selected by Professor L. R. Taft, the Horticulturist of the Station, 
the plants and seeds furnished by him and the work carried forward by Superintendent 
Geismar. 

The Superintendent was greatly handicapped throughout the season, first by an 
almost continuous downpour of rain, which not only delayed the starting of crops © 
at the proper time in the spring but prevented the cultivation subsequently ; sec- 
ond, by the depredations of deer, against which the Station farm was not provided 
with suitable fencing; third, the difficulty of obtaining help; fourth, and finally, 
the absence of buildings wherein could be stored either the tools or the yields of the 
various plots. 

During the late summer and fall the last difficulty was remedied by the construction 
of a suitable house and barn. 

A substantial fence has been put around the cleared plots to exclude animals. 
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A road runs north and south along the east line of the farm. The areas cleared 
are adjacent to this road. South of the creek, and including part of the muck bed 
which borders the stream, two acres and a half have been cleared and used for the 
celery beds and part of the turnips and other vegetables. South of this cleared 
space, and adjoining it, an area on the first terrace four hundred feet long by two 
hundred fifty wide has also been cleared and set out with strawberries and other 
small fruits, and used for vegetable experiments. On this terrace the apple and 
other fruit trees have been heeled in and some plots of cereals grown. 

North of the creek the site for the buildings was located on a terrace some fifty feet 
higher than the creek and four hundred fifty feet north of it. North of this building 
site an area of four acres, approximately, was cleared early in the spring, and upon 
this four acres were carried on the experiments with potatoes, corn and most of the 
cereals. Additional areas have been cleared north and west of these plots. 

It would be manifestly out of place in a report of this kind to go into a detailed 
description of the agricultural resources of the Upper Peninsula. Of the fifty-eight 
thousand, nine hundred fifteen square miles constituting the area of the State, ap- 
proximately two-fifths is included within the boundaries of the broad triangle of the 
Upper Peninsula. Of this large area no small proportion is first-class farming land, 
well adapted by soil fertility and climatic conditions to the growing of root crops, 
small fruits, stone fruits, apples, oats, barley, wheat, the grasses and clover. The 
proximity of the great mining districts and the lumber camps insures a regular and 
active market. High prices for -agricultural products are certain for many years 
to come. 

The great variety of soils, from the heavy clays and clay loams of Chippewa 
county, the muck beds and black prairie soils about Rudyard, Newberry and scattered 
over all parts of the peninsula, to the rich loams of Delta and Menominee counties 
insures a satisfactory farm to the seeker, no matter what his choice of soil may 
be. A brief statement concerning the soils of the Upper Peninsula, kindly furnished 
by the State Geologist. A. C. Lane, and included in this bulletin, gives a comprehensive 
view of the soil conditions obtaining north of the straits. 
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FIELD CROPS, VEGETABLES AND FRUITS. 
UPPER PENINSUA EXPERIMENT STATION. 
LEO M. GEISMAR, SUPERINTENDENT. 
The season of 1900, in the central portion of the Upper Peninsula of Michigan, 
was characterized by an excessive rainfall well distributed through the season, except- 
ing the week beginning August 12. The following table gives the rainfall, beginning 


Sunday morning in each case, since July 8, when observations were first taken at this 
Station, until September 30, the end of the growing season: 


RAINFALL. 


Day of month. July. | August.| Sept. Rainfall by weeks. 


August 4... ae 
se in 
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Temperatures have ruled high and autumn frosts have been delayed much later 
than normal. The following table gives the mean temperatures for the season: 


TABLE OF MEAN TEMPERATURES. 


Date. Range. Date. | Range. | Date. | Range. 
EES LANGE Ati on POE 

LU 8 BB Bont SOR pOr Cane. 9.5 ANISUBSD Decne sists sim! 81.5 September 2.......... 68 
Ey PAstaga tee oscars 59 eae Rete 12D ors ROT NR ot eee 65 
SEED ae st oniow"~ nip tia's uinemiene 57.5 ae (coer SnD tor } 78.5 a EDAD” 62 

Cede bE. ee * ae Mexehh tas PS pie cio | 79 os ender Soci 68.5 

eM L hs nine d sain oye/ania [aids * : Saati obese near 74.5 py Gres since | 54.6 
AEE ES Aachen apeeog ce * COM TORR Rater | 80 # Tice) Coke 50 
Ere eneteisnscteraia so state etree] * % Rast tester 7 es Deaypitrras, hale ie 59 
2 ROAR So Seana 65.5 af Pacer stars ereteites 62 | Pe LM BRonGcn ec 6 

EG romicaici ele e's siecle stele 57 ag ea note orien Ah 64.5 -* LOC eee 60 
SN ested ictiee teats sai 54.5 fe Ue ge Caaiervare ric 71.5 ihe DL Rbetstetsctats 60 
Pe aetreae atenaiialas! pit 65.5 ee De teen abe 74.5 | + 12 60 

J pal asBaqregbhinboesectc 64 &§ BS petals sister tae 7 ae Me BSc ar ox 5S 

| FRESE aA COLEUS 57 Le SIG Shion ayscoe 71 i! ead to;, 47.5 
Sp Ay nee Sane Spaoeat 58 : Da Siectetieet eee 7 oe LO eccickic nee 60 
es Male cots 9/ciw sPatal csehetei ar 71.5 Fe Ch AA ee oodar th WD AG? iy. acetate 56 
“ie DRY oo aeoce gnide agar 63 TY PENG Babies shecse Cia ¥ Ay Ope SO 6: 54 
<1 OPE Neos ie ARS DEOL SOIG 67 a8 YE se \iridcnos 67 | FS Le Tae eeaien ete 44 
She PAD srelaleleretote tet ninte cass ana. 58.5 5 De ae SIO eo | 63 a TDi srccierrewte 54 

2 EP are cod aoe 53.5 ee 228i hoo oc DOOD 72 +e 20) Jens ashi 55.5 

CUBS SAARC GSC ORS 66 Ee PE SMS ATE GOCE DA 67.5 23 PATE BE priya ic 51.5 
See tee oinw atiete six leon ees 74 rs PASS SSA OC 67 Us 22 60 

| ! 

BRROO FoR ahes tects eal. 52D SMG vey Aaa Ta oil a 93s. each 58.5 
RIBOMihcets fates heise ais | 63 50a WOT eater or xe 76.5 | Us ORC EE eee 62 
vo i SAR ARGO A Garssane a | 69.5 03 DO ataicoittete = inln cyate 65.5 | sS DD ee se etlee 70 

August 1 Madias Hace dour | 68.5 Me 745 Src OB DN OBE 58.5 oh 2Ge sweatin aes 55.5 
atnmema cast. pas | 59 6) a0ue c Settee 71 a Cy en: 52 

2 Ae Oe hice 64 SWORE ee ere 19 ae 28 oe. Le) 2.5 

“, ee eae A 77 | September 1..... .... 74 te pa epee A) 58.5 

! 


* Maximum thermometer out of order. 


Two light frosts, slightly damaging on low ground the leaves of tender plants, oc- 
curred on September 18 and 26 and the first killing frost on October 8. 


EXPERIMENTAL CROPS. 


SOUTH SIDE PLOTS. 
OATS. , 


As soon as enough ground had been cleared to make the sowing of any crop possible, 
the oats were put in. Three varieties were tested on plots two by five rods each. 
These varieties were the Big Four, Black Russian and the Golden Beauty. The seed 
germinated quickly and the young plants grew luxuriantly notwithstanding the ex- 
cessive wetness of the season. 

The variety, Big Four, was sown on May 17; it was harvested-on August 28; 
it was then 4 feet and 4 inches high and yielded 43 bushels per acre. Strong growing 
variety to be recommended for this part of the Upper Peninsula. 

The variety, Black Russian, was sown on May 17; it was harvested on August 28; 
was then 4 feet and 2 inches high and yielded 34 bushels per acre. Fairly good grow- 
ing variety, but least able to withstand excessive rains. 

The variety, Golden Beauty, was sown on May 18; it was harvested on August 25; 
was then 4 feet and 6 inches high and yielded 51 bushels per acre. Strongest grow- 
ing variety among those tested and to be highly recommended. All varieties were 
affected by rust due to extremely wet weather, the black suffering more than the 
white varieties. 
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BARLEY (On Plots 2x5 Rods). 


Varieties of barley tested were the Manshury, 6-rowed, and the Royal, 2-rowed. 

The variety, Manshury, was sown on May 17, and was harvested on September 4. 
It was then 3 feet and 6 inches high and yielded 32%, bushels per acre. Strong 
growing variety and good yielder under normal conditions. The variety, Royal, was 
sown on May 18; was harvested on September 4; was then 3 feet and 2 inches high 
and yielded 28 bushels per acre. This variety being sown on lower ground suffered 
more from excessive rains which caused both varieties to ripen unevenly. 


SPRING RYE (On Plots 2x5 Rods). 


Spring rye was sown on May 17; was harvested on August 23: was then 5 feet 
® inches high and yielded 29 bushels per acre. Slow in ripening for having been 
sown late, and badly affected by ergot. 


SPRING WHEAT (On Plots 2x5 Rods). 


The varieties of spring wheat tested were Wellman’s Fife and Stanley. 

The Wellman’s Fife was sown on May 17; was harvested on September 7; was then 
5 feet and 4 inches high and yielded 29 bushels per acre. 

The Stanley was sown on May 18; was harvested on September 7; was then 5 feet 
and 2 inches high and yielded 21%, bushels per acre. 

Both varieties, before heading out, showed the effects of excessive rains, being 
almost red with rust in spots; both, however, showed great power of recuperation, 
particularly the Stanley, which was sown on very low ground and often stood in four 
inches of water from two to five days at a time. Both may safely be recommended as 
strong growers and heavy yielders when grown under normal conditions. 


FIELD PEAS (On Plots 2x5 Rods). 


The varieties of field peas tested were the Improved Prussian Blue and the Black 
Marrowfat varieties. 

The Improved Prussian Blue variety was sown on May 17; harvested on September 
5. The vines were then 10 feet long and the yield was 42 bushels per acre. 

The Black Marrowfat was sown on May 17; harvested September 5. The vines 
were then 10 feet long and the yield was 34 bushels per acre. Wet weather caused 
both varieties to blossom until harvest time. Both may be recommended as very 
strong growers and both were entirely free from insects. The fact that the Black 
Marrowfat was sown on much lower ground may acocunt for the difference in yield. 
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Improved Russian Blue Field Peas, sown May 17, harvested September 5, yield 
42 bushels per acre, vines 10 feet tall. 
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BEETS, MANGELS, CARROTS, PARSNIPS, SALSIFY, LETTUCE, RADISHES, 
CABBAGE, ONIONS, SUGAR BEETS, PURPLE TOP, WHITE, 
YELLOW AND SWEDISH TURNIPS. 


Except cabbage and onions, which were planted in rows 250 feet long, all of the 
crops above mentioned were sown between the rows of fruit trees and fruit bushes, 
in plots four by fifty feet each, three rows in each plot. All were sown on May 
22, 23 and 24. Ten plots were entirely destroyed by cutworms, namely: The Prize 
Purple Top Swede, subsequently replaced by the same variety June 23, the Mammoth 
Long Red mangel, replaced June 25 by Jumbo Swede, the Intermediate mangel re- 
placed June 25, by Jumbo Swede, the Giant Globe mangel, replaced by Purple Top 
Swede June 25, Scarlet Intermediate carrot, replaced June 25 by Purple Top Swede, 
Mammotti White carrot, replaced June 26 by Jumbo Swede, Giant White Vosges 
carrot, replaced by Long Red table radishes and lettuce June 25, Improved Short 
White carrot, replaced June 26 by Jumbo Swede, Danish Improved Red Top beet, 
replaced June 27 by Jumbo Swede, Golden Tankard mangel, replaced June 27 by 
Jumbo Swede. 


Specimen Turnip, yield 785 bushels per acre. 


One plot of Mammoth Long Red mangels was entirely destroyed by deer and the 
following plots were partially destroyed: Beets, Eclipse and Bassano; mangel, Per- 
fection; stock beet, Danish Improved, and sugar beet, White Silesian. 

The following plots on low, undrained ground, were partially destroyed by excessive 
rains: Turnips, White Swede, Hartley’s Bronze Top, Empress and one plot each of 
Yellow Aberdeen, Swede Jumbo and Purple Top Swede. Including these six plots 
and the five partially destroyed by deer, the entire twenty-eight plots gave a total 
yield of 10414 bushels, being a yield of about 785 bushels per acre. 
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The following list gives the names of the varieties sown, the yield of each plot and 
the yield per acre for each plot: 


Yield in | Yield 


No | Variety. Name. bushels. | per acre. 
1] WY TELGa os WERE nes orale lore «isle nis awevig seme ive 24 544 
2a TOMPIFERA Wed Crececae ae se fails ns esc 23 | 544 
3 | Harley SBTONZO TOpieee 1s coe ine clases 3 653 
4 | Red) Don ara eat. cs. sc lnciane so 5 de 5 1,089 
5 Prize Purple Top Swede............... 3} 762 
6 | FIpllOwAGrowiles cocciece sais sets osc ete oh 2 435 
a4 LOTS BWAMERG sorecere a anisla 21a 0 »'e 9,50 1 218 
Cee Prize Purple Top Swede..... : 34} 762 
9 | ECU Re eat ertatas sesitnc sae taieala aids 2 4 435 

10 | BRERA Gs Rie | fase aocsiiscis setts shies 34 707 

11 ENEPO LOD) SW COG orn ole orn wo 2 olelereinieiele 44 | 925 

12 EO WCAG Maan aric cies slnnie'caa diss 4h | 980 

13 | Purple Lop SWeEGG> a. aos sine ce cice nee Ate 25 

14 | “ “ LOE A ARPES SEB 33 762 

15 eUEEREUPI Og PSWV CG ean refs ore one ielaiate 4 s)einincn o13/0 4} 25 

16 | « LORIE: SFO ee te 4 871 

17 | CES Ng leap Pe Ce EL a ire eit Sete | SEMEPIe LOD SWCOC a2. 5 cnc ic.cccqeves= 4h 925 

18 2 a WA GOMER DO ORT SALE: BGEOGO SEE ED | Swede, Purple ANG Die eis eicteereiaicia sia etetels 63 1,415 

19 | RSM Rate tir otuless ound oleae eile tie, a Moa atch aiaie's iol SOM ee ei ITIEDIO~ aialnle niet arcs wie esin inierstere(al 7 1,524 

20 2 Ue JAGR hinderance bang aundsae sere UGE CIE) See Petco oe Ob eae SUrOnon eon 6} 1,47 

A | COT 28 Te WEEE ic obec ore Aen OP Ie [> MellowsAberdeen..7. 22.6 cocci ache] 6 1,306 

22 Se Mat Ye siete Wiaraidal piciaje 2 cle aan eatela els 6 | ‘Purple Top Strap Leaf..............-: 4 71 

23 Se ea Me es eRicle abi, able trccde lattes OF WET Oye DP CLOCCM ia is te.s te cies sows aces 3h 762 

24 | OOS SBS Ae! ARIE Ge SORE? Oe PeTMETIO SWEOG. «sc ersciaenisinciniaie | sicia nevis 34 762 

| 

25 Mangel......- 26.1000. sceeeeceeeesceeeee IPPs (ante eee BGAReP pO poe porte 1 218 

2h LG SSO RE a aR ae oe pea Jumbo, Swede...........66 34 762 

27 Sugar Beet White Silesian...<.:....... 34 762 

Danish Improved........... 2 435 


28 | Stock Beet 


ONIONS (In Rows 250 Feet Long). 


One row of onion sets was planted on May 25. While none attained a large size, 
those on high ground grew slightly above medium size, developed and ripened fairly 
well. Most of those on lower ground were worthless. The yield was 114 bushels. 

Two varieties of onion seed were sown on May 26, namely one row each of Red 
Cracker and Yellow Cracker. Very few merchantable bulbs were raised from either 
variety. Both varieties, as well as those raised from sets, were considerably 
damaged by maggots. 


CABBAGE (In Rows 250 Feet Long, 3% Feet Apart). 


Cutworms and green cabbage worms did considerable damage to both the early 
and late variety. Excessive rains did less damage to the early variety planted on 
higher ground. The late variety was planted on the lowest ground of the south 
side plots and the yield cannot be considered more than 20 per cent of a normal 
crop. 

One row of the early variety was planted on May 23 and ripened from August 
15 to 20. The yield was 230 lbs., making a yield of 7 tons per acre. Five rows of 
the Jate variety were planted on June 19 and ripened very slowly after September 
25. The yield was 320 lbs., giving an approximate yield of barely 154 tons per acre. 


CELERY (In Rows 350 Feet Long). 


Two varieties were planted June 20 on low bottom land, namely one row of Golden 
Self-Blanching and one row of White Plume. From shortly after planting until 
bleaching time the ground remained in a condition unfit for cultivation, the plants 
often standing in water from two to five days at a time, although the ground had 
been well prepared and thoroughly loosened by plowing twelve inches deep. The 
Golden Self-Blanching became practically valueless. The White Plume remained 
undersized, except a small portion of it on slightly elevated ground, which attained 
a height of 26 to 30 inches. The abnormal weather conditions did not otherwise 
affect the plants which possessed that rich flavor characteristic of northern climates. 
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Oats, Cabbage, Celery. 
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POTATOES (18 Inches Apart, 4 Feet Between Rows). 


Eight varieties of potatoes were planted on May 27, 28 and 29, with 3 to 5 eyes 
in each hill. Shallow cultivation was kept up until the first week in July, when 
on account of excessive rains, the hills were ridged just enough to leave a deep 
furrow in the center of each row. Potato beetles were not very numerous, requiring 
one spraying for the first brood and four for the second. On account of excessive 
rains all varieties commenced to show signs of leaf blight during blossoming time, 
and subsequently became seriously affected. All were entirely free from scab. They 
were harvested September 12, 15 to 20 per cent of the crop having rotted on account 
of the heavy rains during the preceding ten days. An additional loss of 10 per cent 
must be ascribed to seed rotting before germination on account of excessive rains, 
and to plants dying soon after germination, on such places where log heaps had 
been burned shortly before planting time and had left the ground saturated with an 
excess of potash. Of the total yield, 3 bushels, or 11 per cent were small and un- 
merchantable. The following is a list of the varieties planted, giving the yield in 
bushels of potatoes of merchantable size, the number of hills planted and the 
yield per acre. 


| 
Approxi- 
Variety. Hills. Yield. | mate yield 
per acre. 
CAMINATIONGs Lewvic cuss cceuees 136 il 564 
RMIT » OR Galea c's wai0's «0 447 10 1683 
PROD OU GA saree sis ole onic so 'ce,s\.e sisialorars 216 3 102} 
Harrington Peer 238 | 5 162 
PR SPRUISVOR ER Large et ata io oie tec tasohs sfatimiaty e's ots) sin siasals'y 9 thaevatalelaiele's o's) sioiw aieinis aerate, ols 229 4} 142 
EMM EEEESEL TILED eta se UE ae eae deine Aidit: pete lee. citalsie wa dinielsiufa <i yieleis ars 230 4} 1414 
RRR CRETE ETON ates crea foliar Sie aos wi pinern Sia aiE eo tiare 2's siste aa) ole alg clatabioe visiecie Belesd 201 5 179} 
NUMA SE DARIEN FRADE oo cia tas'ctols earatahe, 23-0; dais} exci e pers css slnlace a/el dietnce,s/ 8° a:aasainajaitieve ee 'eie 179 4 1614 


STRAWBERRIES, FRUIT BUSHES, GRAPES AND FRUIT TREES. 


The first planting done at the Station was the setting out of strawberry plants, 
fruit bushes and fruit trees, the work beginning May 10. Since no land was cleared 
on the first day of May, it could not be expected that the ground could be worked 
into a fit condition to receive plants raised many hundreds of miles south of the 
Station as early as they should be set out. Strawberry plants were sent earlier 
than the time set for shipment and arrived a week before the ground was ready. All 
other fruit varieties were delayed in transit, reaching the Station nearly three weeks 
after being shipped. A large percentage of them were in a very bad condition, the 
roots being nearly dried up. New shoots had in some instances grown fully two inches 
long and dried up again. Many plum and cherry trees had started to blossom. <A 
second shipment of forty fruit trees arrived late in the season in extremely bad 
order and but eight survived. Careful nursing revived all other trees and plants, 
and but one plum tree failed to grow. Deep and thorough cultivation followed and 
was kept up continually until July, great pains being taken not to disturb the 
roots and but two gooseberry bushes died from improper planting. The excessive rains 
which followed materially injured all plants, gooseberry bushes being badly affected 
by mildew and currrant bushes but slightly, while all fruit trees suffered from leaf 
eurl and leaf blight; the apples severely, the plums nearly as much, the pears and 
cherries but slightly. Spraying against insects was made necessary once in each 
week until July and four more sprayings were applied thereafter. Quite a num- 
ber of bushes were stunted and over a hundred strawberry plants lingered and finally 
died from an excessive amount of potash in the soil on the places where log heaps 
had been burned before planting time. Surface cultivation was kept up during 
July and the first part of August and fruit trees materially recovered from the 
effects of leaf blight during the last dry ten days of August. The hastening of wood 
ripening was rendered useless by the unceasing rains of September. 


LE 


[CULTUI 


rR 


kD OF AC 


BOAT 


STATE 


164 


"OAMJO SOLQVIBSIA JO SMOL YIM Sood INI 


EXPERIMENT STATION BULLETINS 165 


Strawberry plants were set out two feet apart, four feet between rows 400 feet 
long. 

All fruit bushes were planted four feet apart, eight feet between rows 300 feet 
long. 

The sandy loam ground of the north side plots was intended for orchard purpose, 
but not being cleared at planting time, the fruit trees and grape vines were set out 
in nursery rows on the clay loam soil of the south side plots and the severer attack 
of leaf blight upon apple trees must be ascribed to the nature of the soil as much as to 
excessive rains. 

Upon the size of the trees depended the resisting power to abnormal conditions, 
for while all apple trees survived and many made a splendid growth of new wood, a 
ereat number made but a feeble growth, the smaller trees, regardless of variety, 
faring worse. Out of fifty Shiawassees, for instance, which were small, one-year-old 
trees, but one made a new growth of sixteen inches, while none of the remaining 49 
made a growth exceeding four inches. 

If, thriving under adverse conditions may be taken as a safe basis (and no other 
ground could well be expected as a result of the work of the first season), the follow- 
ing varieties, having made the best growth, should prove desirable. 

Strawberries: Seaford, Marshall, Excelsior, Michigan, Sample, the last two being 
the best. 

Gooseberries: Downing, Columbus. 

Currants: North Star, Prince Albert. 

Raspberries: Loudon, Columbian. 

Blackberries: Erie and Eldorado. 

Grapes: Early Ohio, Concord. 

The following varieties of fruit trees have made a new growth of 20 to 42 inches, 
those leading among the apple trees being the Haas, with a growth of 32 inches; 
pear trees: Flemish Beauty, with a growth of 30 inches; plum trees: Forest Gar- 
den, with a growth of 34 inches; cherry trees: Brusseller Braune, with a growth of 
42 inches. 

Apples: Walbridge, Wagener, Wealthy, Yellow Transparent, Gideon, Pewaukee, 
Duchess of Oldenburg, Tetofsky, Haas, Charlamoff. 

Pears: Flemish Beauty, Vermont Beauty. 

Plums: Moore’s Arctic, Forest Garden, Wyant, Stoddard, De Soto. 

Cherries: Lutorka, Brusseller Braune, Dyehouse, Early Richmond, Windsor, Goy. 
Wood. 


EXPERIMENTAL CROPS. 


NORTH SIDE PLOTS. 
POTATOES (Hills 18 Inches Anart, 4 Feet Between Rows). 


Three varieties were planted, one to three eyes in each hill, namely, the Rose of 
Erin, Roberts and Carman No. 3. Excessive rains did less damage to the plots on 
account of the better natural drainage and the more porous nature of the soil. 
Shallow cultivation was kept up, though the hills were slightly ridged during the 
last week in July with a view to insuring better drainage. But two sprayings for 
potato beetles were required. Very slight damage resulted from leaf blight, all were 
practically free from scab and the loss from rot caused by the heavy September rains 
amounted to less than 5 per cent at harvest time. 

Seed destroyed by an excess of potash on places where log heaps had been burned 
before planting time amounted approximately to 5 per cent for Rose of Erin, 10 per 
cent for Carman No. 3 and 20 per cent for Roberts. The total yield gave 1154 
bushels of merchantable potatoes and 5 bushels of small potatoes. 


“CARMAN NO. 3.” 


One thousand nine hundred and sixty-nine hills were planted June 3, 4 and 5. 
The yield was 5314 bushels, or 20214 bushels per acre. 
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Rape sown June 16, height 36 inches, September 
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“ROBERTS.” 


Five hundred and twenty-eight hills were planted June 11. The yield was 8% 
bushels, or 12714 bushels per acre. 


“ROSE OF ERIN.” 


One thousand four hundred and ninety-five hills were planted June 12, 13 and 14. 
_ The yield was 53% bushels, or 259 bushels per acre. 


OATS. 


Four varieties of oats were sown on June 16, namely, the Goanette Black, the 
Michigan Wonder, the Rhode Island Rustproof and the Scottish Chief, on plots 
covering an aggregate surface of 5 by 29 rods. Owing to the lateness of the season 
they were sown for hay. Excessive rains caused all varieties to rust, the Goanette 
Black being affected very badly, the Rhode Island Rustproof somewhat less, the 
Michigan Wonder moderately and the Scottish Chief the least. They were harvested 
September 18, the Goanette Black being then 28¢inches high, the Michigan Wonder 
40 inches, the Rhode Island Rustproof 36 inches and the Scottish Chief 38 inches. 
The yield was 8,250 lbs. or 414 tons per acre. 


RAPE. 


One plot of Dwarf Essex rape was sown on June 16, covering a surface of 3 by 22 
rods. Aside from slight damage to leaves by cabbage worms the plants grew to 
perfection, reaching a height of thirty-six inches at the close of the season. The 
greatest portion of the plot was cut with a mowing machine at various times between 
September 20 and November 5, the stubble growing new thrifty plants 2 to 6 inches 
high in spite of the light September and the killing October frosts. The first snow 
fell on November 7, reaching a depth of 18 inches on November 15. The thermometer 
had registered as low as 16°, yet on November 16, the new grown plants under the 
snow, as well as the lower leaves of the old plants on the remaining uncut portion of 
the plot were apparently unhurt and thrifty, while the leaves above the snow were 
not seriously damaged. No more profitable crop for sheep can be recommended, nor one 
better adapted to the Upper Peninsula climate. 


PUMPKINS. 


Twenty hills of the Small Sugar variety and 20 hills of the Large Mixed variety 
were planted on June 6, in hills 8 feet apart each way. Both varieties grew to 
perfection, unhampered by insects: 60 per cent ripened and the balance nearly so. No 
attempt was made at growing large specimens and the large variety yielded pumpkins 
weighing 20 to 25 lbs., “while those of the small var iety w eighed 10 to 12 lbs. 


POLE BEANS. 


The Early Golden Cluster Wax variety was planted on June 5, the plot covering 
three rows 150 feet long, 4 feet apart and 2 feet between hills. Fifteen per cent 
failed to germinate or were destroyed by rabbits and excess of potash. None were 
allowed to ripen and the light September frosts left them unharmed: About one 
bushel were on the vines when the plants were killed by frost on October 8. Two 
and three-quarter bushels were picked between September 12 and October 1, which 
gives an approximate yield of 66 bushels per acre. 


MILLET. 


One plot of Japanese Millet was sown on June 18, covering a surface of 114,x22 
rods. The entire plot had the best natural drainage and excessive rains did not 
materially affect it, the plants making a wonderful growth. Next to page 624 of 
the yearbeok of the U. 8S. Department of Agriculture for 1899 may be seen an en- 
graving representing a plot of this same variety, grown at the United State Grass 
Experiment Station, Walla Walla (Wash.) and showing it full grown, barely five 
feet high. The millet grown at this Station, when headed out attained an average 


height of 6 feet and 8 inches and a great many specimen plants were 7 feet high. 
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The yield of the plot gave 5390 lbs. of green fodder, being equal to a yield of 13 
tons of green fodder per acre. The light September frosts may possibly have ar- 
rested its further growth. The coarseness of the straw would indicate, however, that 
the chief value of this crop will be found in the silo. 


CORN (In Hills 4 Feet Each Way). 


Six varieties were planted June 7, 9 and 11 on plots 50 feet square, distanced 155 
feet apart, namely, two varieties of Dent, three of Flint and one of Sweet corn. 
Cloud’s Early Yellow Dent and Compton’s Yellow Flint were planted June 7, Canada 
Yellow Flint and Gilman’s Flint were planted June 9, the Early Butler Yellow Dent 
and Moore’s Early Concord were planted June 11. Shallow cultivation was kept up 
during the entire season. A very light attack of smut affected all varieties and in- 
sects did considerable damage, while excessive rains caused rust to attack all 
varieties except the Early Butler, which was but slightly affected. Of the two Dent 
varieties, Cloud’s grew to a height of nine feet while the Early Butler averaged 
ten feet. There is a widespread belief, akin to superstition, that, aside from sweet 
corn, it would be useless to try to raise corn in the Upper Peninsula. The Cloud 
and Canada varieties, being planted adjacent to a public highway, curiosity impelled 
passers-by to strip off most of the ears and to this must be ascribed the smaller yield. 
The prudent husbandman in regions, even hundreds of miles south of the Station, 
would not consider it safe to plant corn as late as June 9, yet all varieties were 
well advanced in the glazing stage at the close of the season, while 10 per cent of the 
Gilman and 20 per cent of the Compton varieties were thoroughly ripened, the differ- 
ence in percentage being perhaps due to the topping off process which was resorted 
to upon one-half of the hills of the Compton variety. 


Yield of | Approxi- 
corn mate yield 
inears. peracre. 

| Bushels. | Bushels. 


Varieties. 


Barly: ButleriveGll ow? DOi ts > 20s siete ns!e sista Valea tive nn dieleis o eia/o o.cie eesiitae salninieid(slsin/n'e ms =| 43 78 
Campton a Y Cvow WING. oo ci coin sic aiok- « ssawsiete + sie.njnc\- vite cies sr ence a +9 «wniannle eins 4p | 33 603 
THE Bare) OY ClO WLIO UIE enn eels ea dita dielaiee o Sinivie « oleiatnv civ aeceeis ea aaicicie™ ee aye oehe.« | 2 oAt 
Goa raaANE SEE Gafe es ee phere ip oie nia © infer ateloieina\els aie vewleip Siore)olo'« s\ctsie\sioininiensse e ainio'e's Win vieinisie €.q\0s es 34 60} 
IQUE 6 Peer VA ICOL corgi 2 ee eetiiats «ho dere v Om crelewlos <oleinie.«\e av)eine'e nie) oie Svioteiataretelemia 9 156 
Ganad awa linueeer. vminesee my cece ncaa atin esis ois eatin sicinlgetee pm petmadieate ets oia'eia.- 1} 213 


THE GEOLOGY AND BOTANY OF THE UPPER PENINSULA EXPERIMENT 
STATION. 


Cc. F. WHEELER. 


I left the College August 20, in company with Prof. R. H. Pettit, for Chatham, 
Upper Peninsula, to examine the soil and forest covering of the Sub-Station. Owing 
to the short time spent in the work a preliminary report only can be made at this 
time. Collections of flowering plants, ferns, mosses, liverworts and fungi were made 
and notes on the distribution of the same. Especial attention was given to trees, 
weeds, plant diseases, and edible fungi, which were very abundant. 


LOCATION. 


The Sub-Station of the Michigan State Agricultural College Experiment Station 
is located at Chatham, Rock River township, Alger county, on the southeast quarter 
section 28, range 46 north and 21 west. The Station land is eight miles south of 
Lake Superior; twenty-five miles southeast from Marquette and fourteen miles south- 
west from Munising, and is traversed by the line of the Munising railroad, which 
cuts off a few rods near the south line. 
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Planted June 7, height 10 feet, yield 78 bushels per acre. 


Early Butler Yellow Dent Corn. 


EXPERIMENT STATION BULLETINS a 


TOPOGRAPHY. 


Chatham is situated on a plateau about two hundred and seventy-five feet above the 
level of Lake Superior. The Station land lies in a valley formed by the action of 
Slap Neck Creek, a rather rapid stream flowing eastward and southward to the Au 
Train river, into which it empties about six miles away. This creek enters the 
quarter section near the northwest corner and divides it into two unequal parts. The 
valley is one-half mile wide and about sixty-five feet deep. The creek has left five 
distinct terraces since it began to flow at its highest level. However, it is possible 
that moving ice may have helped in carving out the valley about the time of 
the last ice flow. 


GEOLOGY. 


To make the geological conditions plain it will be necessary to state that the 
eastern portion of the Upper Peninsula from Marquette southward to the Sturgeon 
river is made up of seven different rock formations, which, beginning on the south 
shore of Lake Superior are known as—first, the Potsdam sandstone; second, Calcif- 
erous sand rock; third, Trenton rocks; fourth, Hudson river rocks; fifth, Niagara 
rocks; sixth, a very small area of the Onondaga rocks, and seventh, the Helderberg 
rocks—about St. Ignace and Mackinac Island. ‘These formations represent the oldest 
sedimentary rocks found in the United States. 

For the most part these groups of rocks are covered more or less by the drift, 
which consists of sands, gravels and clays spread over them during the ice period, 
when the great northern glaciers covered this portion of North America. 

The Station is situated upon the second group of rocks south of Lake Superior, 
known as the Calciferous sand rock, which here lies in nearly horizontal layers of 
varying thickness and consistency. 

Many of the layers are hard and crystalline and make excellent building stone. 
The stone for the Munising High School building was taken from an outcrop near 
the railroad station. This outcrop extends across the south side of the Station 
grounds. In the lower terraces the outcrop is very friable, easily decomposing into 
soil of excellent quality. The following extract from the State Geologist, Dr. Alfred 
C. Lane, may be quoted here as giving a good account of the geological conditions. 

“The valley, which is the main topographic feature, is a black muck flood plain, 
and is bordered by a series of terraces, which are sandy, with black soil tops. The 
rock is exposed in gutters of the road and elsewhere. On the south side it is a 
sandy dolomite, and the same formation seems to continue at intervals for a mile 
south, where there are heavy ledges exposed. On the north side the ledges exposed 
in the ditch are more calcareous, that is, effervesces more freely in acids, and there 
are some genuine streaks of clay shales. On the whole, therefore, the site affords a 
considerable variety of exposure and soil, and while it is rather sandy, it is by no 
means so light as farther north, and possibly it might be classed as a light sandy 
loam.” 

Dr. C. Rominger, State Geologist, in his Report on the Paleozoic Rocks of the 
Upper Peninsula in 1872, page 107, makes the following statements: ‘We see at once 
the greater value of the western districts, which rival any other part of the world in 
mineral wealth. But I think, too, that the eastern part of the Peninsula has 
enough of less striking sources of prosperity to make it a precious part of our 
country and a desirable home for many. Already of high importance are the ex- 
tended pine Jands, which furnish us with excellent lumber, and will do so for a 
great many years to come, particularly if more care should be taken to prevent the 
fires whick every year destroy thousands of acres of the finest forests.” 

Not less valuable are the widely extended hardwood lands, stocked with excellent 
timber for fuel and other purposes, to which up to the present time comparatively 
little attention has been paid, but which soon will be in demand, with the rapid 
increase of our iron industry. The ample water power of the rivers, the limestone for 
the flux, sandstones for the buildings right at hand, and the lakes an open street 
to all parts of the country, are advantages not found everywhere. 

With the clearing of the hardwood lands, a large area of fertile land will be 
open for tillage. It will be perhaps said that the severity of the climate-is an 
objection to the cultivation of these fertile lands. It is true the winters are much 
longer there than in the south part of our State, and corn and wheat prove to be very 
uncertain crops, but potatoes, oats and grass particularly grow as finely there as 
further south, and the few farmers who have settled here and there seem to be 
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doing very well. The mining districts are always an open, profitable market for 
their products; the lumber or fur trade is a considerable additional income to them, 
or gives them employment if they seek it, and those near the lake have a rich 
harvest in the fisheries. With the increase of inhabitants in these districts, the 
facilities for all will be improved, and perhaps the time is not far distant when 
this neglected forest country shall justify the application of our State motto: “Si 
queris Peninsulum amcenam, circumspice.” 


NOTES ON SOME OF THE TREES GROWING IN THE STATION WOODS. 


The basswood (Tilia Americana) is, or has been, a frequent tree along the outcrop 
of the Calciferous sand rock. This valuable lumber tree is of large size and excellent 
quality in this part of Michigan. However, it is rapidly disappearing, as it is 
now much sought after by lumbermen. An interesting fact is that young trees are 
springing up everywhere about the old stumps. Many of them are seedlings, and the 
whole region seems likely to be re-forested in a short time. 

The sugar maple (Acer saccharinum) is by far the most abundant tree growing on 
the station grounds. This tree constitutes half of the forest growth in the vicinity 
of Chatham. The trees are not of large size, ranging from one to two feet in 
diameter and about sixty feet in height. Some of these trees show signs of disease, 
and the attempt to turn them into lumber has not thus far been successful. The 
sugar season is short and the production of maple sugar is not carried on to any 
great extent. 

Red maple (acer rubrum). This is a rare tree along the bank of streams. 

Black ash (Fraxvinus sambucifolia). This tree is only seen along streams and in 
swampy places, accompanying white cedar. 

Elm (Ulmus Americana). This noble tree is quite common and grows to a large 
size. One old tree which the lumbermen left, measured twenty-three feet eight 
inches in girth four feet from the ground. This tree is also rapidly disappearing, 
being lumbered extensively at the present time. 

Beech (Fagus ferruginea). Only an occasional tree of small size was seen on the 
station grounds. 

Ironwood (Ostrya Virginica). This tree is frequent and reaches a large size in 
the Alger county woods. 

Cherry birch (Betula lenta). A frequent tree of good size, but not common enough 
to yet tempt the lumbermen. The same may be said of the 

Yellow birch (Betula lutea). 

Aspen {Populus tremuloides). This is the only poplar noticed in the vicinity of the 
station, and it is not comomn. 4 

White pine (Pinus strobus). Only a few large stumps of this valuable tree were 
seen. 

Balsam fir (Abies balsamea). This beautiful tree is scattered throughout the for- 
ests, and often reaches a large size. 

Hemlock (Tsuga Canadensis). This tree, which is so common along the shore of 
Lake Superior on the sandy ridges is seldom seen at Chatham. 

Tamarack (Larix Americana). This tree is occasionally seen outside of swamps, 
where it is abundant and of large size. 

White cedar (Thuga occidentalis). The white cedar is one of the most valuable 
trees in the forests of Alger county. It has two places in which it flourishes, viz., 
large swamps, accompanied by tamarack and black spruce; also in small areas 
on side hills, where springs come out from the rocks, are many fine specimens of 
very large size. Here this tree grows in clusters, half a dozen or more trunks 
branching out from a single root. 


LIST OF PLANTS, TREES AND SHRUBS GROWING ON THE STATION GROUNDS. 


Moonwort, Botrychium Virginianum, Swartz. 

Maidenhair, Adiantum pedatum, L. 

Shield-fern, Aspidium spinulosum intermedium, D.C. 
Holly-fern, A. Lonchitis, Swartz. 

Goldie’s-fern, A. Goldieanum, Hook. 

Narrow-leaved Spleenwort, Asplenium angustifolium, Michx. 
Silvery Spleenwort, A. thelypteroides, Michx. 
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Lady-fern, A. Felix-foemina, Bernh. 
Bladder-fern, Cystopteris bulbifera, Bernh. 
Sensitive-fern, Onoclea sensibilis, L. 
Ostrich-fern, 0. struthiopteris, Hoff. 
Cinnamon-fern, Osmunda cinnamomea, L. 
Long Beech-fern, Phegopteris polypodioides, Fee. 
Oak-fern, P. Dryopteris, Fee. 

Common Horsetail, Equisetwm arvense, L. 
Wood Horsetail, H. sylvaticum, L. 

Swamp Horsetail, 2. limosum, L. 

Common Scouring Rush, L. hyemale, L. 
Sedge-like Equisetum, EH. scirpoides, Michx. 
Shining Clubmoss, Lycopodium lucidulum, Michx. 
White Pine, Pinus strobus, L. 

White Spruce, Picea alba, Link. 

Black Spruce, P. nigra, Link. 

Hemlock, 7'suga Canadensis, Carr. 

Balsam Fir, Abies balsamea, Miller. 
Tamarack, Larix Americana, Michx. 

White Cedar, Vhuwya occidentalis, L. 
Ground Hemlock, 7'axus Canadensis, Willd. 
Common Cat-tail, 7'ypha latifolia, L. 
Bur-reed, Sparganiwm simplex, Hudson. 
Indian Turnip, Arisaema triphyllum, Torr. 
Duckweed, Lemna minor, L. 

Pondweed, Potamogeton rufescens, Schrader. 
Pondweed, P. Richardsonii, Bennett. 
Quack-grass, Agropyron repens, Beauv. 

Red top, Agrostis alba, L. 

Hair Grass, A. scabra, Willd. ; 
Bottle-brush, Grass, Asprella Hystrix, Willd. 
Avena Smithii, Porter. 

Brachyelytrum aristatum, Beauv. 
Brome-grass, Bromus ciliatus, J. 

Blue-joint, Calamagrostis Canadensis, Beauv. 
Wood Reed-grass, Cinna pendula, Trin. 
Wild Rye, Elymus Virginicus, L. 

Wild Rye, F. Canadensis, L. 

Nodding Fescue-grass, Mestuca nutans, Willd. 
Meadow Fescue-grass, I’. elatior var, pratensis, Gray. 
Manna-grass, Glyceria nervata, Trin. 
Squirrel-tail Grass, Hordewm jubatum, L. 
Millet-grass, Milium effusum, L. 
Mountain-rice, Oryzopsis asperifolia, Michx. 
Common Crab Grass, Panicum sanguinale, L. 
Old-witch Grass, P. capillare, L. 
Barnyard-grass, P. erus-galli, L. 

Timothy, Phleum pratense, I.. 

Low Spear-grass, Poa annua, L. 

English Blue Grass, P. compressa, lL. 

June Grass, P. pratensis, L. 

Foxtail, Setaria glauca, Beauv. 
Bottle-grass, S. viridis, Beauv. 

Sedge, Carex intumescens, Rudge. 

Sedge, C. lwpulina, Muhl. 

Sedge, (. retrorsa, Schwein. 

Sedge, (. Pseudo-cyperus, L. 

Sedge, ©. stricta, Lam. 

Sedge, C. arctata, Boott. 

Sedge, C. arctata Faxroni, Bailey. 

Sedge, C. granularis, Muhl. 

Sedge, U. laxiflora, striatula, Carey. 

Sedge, U. Careyana, Torr. 

Sedge, C. plantaginea, Lam. 
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Sedge, C. varia, Muhl. 

Sedge, OC. communis, Bailey. 
Sedge, C. pubescens, Muhl. 
Sedge, C. Backii, Boott. 

Sedge, C. stipata, Muhl. 

Sedge, C. vulpinoidea, Michx. 
Sedge, C. rosea, Schkuhr. 
Sedge, C. Deweyana, Schwein. 
Sedge, C. tribuloides reducta, Bailey. 
Sedge, C. tribuloides Bebbii, Bailey. 
Sedge, C. cristata, Bailey. 
Sedge, C. sychnocephala, Carey. 
Sedge, Cyperus speciosus, Vahl. (introduced). 
Spike-rush, Pleocharis acicularis, R. & 8. 
Spike-rush, L. intermedia, Shultes. 

Cotton Grass, Priophorum atrocinctus, Fernald. 
Common or Soft Rush, Juncus effusus, L. 
Slender Rush, Juncus tenwis, Willd. 

Wild Leek, Allium tricoccum, Ait. 

Smaller Solomon’s Seal, Polygonatum, biflorwm, E11. 
False Spikenard, Smilacina racemosa, Desi. 
False Solomon’s Seal, S. stellata, Desf. 

Dwarf Solomon’s Seal, Maianthemum Canadense, Desf. 
Twisted-stalk, Streptopus roseus, Michx. 
Bear-tongue, Clintonia borealis, Raf. 

Bellwort, Uvularia perfoliata, L. 

Wake Robin, 7rillium grandiflorum, Saisb. 
Wake Robin, 7’. cernuwm, L. 

Larger Blue Flag, Iris versicolor, L. 
Long-bracted orchis, Habenaria bracteata, R. Br. 
Northern green orchis, H. hyperborea, R. Br. 
Northern white orchis, H. dilatata, Gray. 
Shining Willow, Salix lucida, Muhl. 

Sand-bar Willow, S. longifolia, Muhl. 

Bebb’s Willow, NS. rostrata, Richardson. 

Glaucous Willow, 8. discolor, Mubkl. 

Slender Willow, 8. petiolaris, Smith. 

American Aspen, Populus tremuloides, Michx. 
Balsam Poplar, P. balsamifera, L. 

Cherry Birch, Betula lenta, L. 

Yellow Birch, B. lutea, Michx. f. 

Hoary Alder, Alnus incana, Willd. 

Beaked Hazel-nut, Corylus rostrata, Ait. 
Tron-wood, Ostrya Virginica, Willd. 

Beech, flagus ferruginea, Ait. 4 
White or American Elm, Ulmus Americana, L. 
Nettle, Urtica gracilis, Ait. 

Wood-nettle, Laportea Canadensis, Gaud. 

Small Mistletoe, Arceuthobium pusillum, Peck. 
Great Water-dock, Rumex Britannica, L. 

White Dock, R. salicifolius, Weinm. 

Narrow Dock, R. crispus, L. 

Bitter Dock, R. obtusifolius, L. 

Sheep Sorrell, R. acetosella, L. 

Knot-grass, Polygonum aviculare, L. 

Pale Persicaria, P. lapathifoliwn, L. 

Lady’s Thumb, P. Persicaria, L. 

Common Smartwood, P. Hydropiper, L. 

Shore Knotweed, P. littorale, Link. 

Black Bindweed, P. convolvulus, L. 

Fringed Black Bindweed, Polygonum cilinode, Michx. 
Maple-leaved Goosefoot, Chenopodium hybyidum, L. 
Lambs’ Quarters, C. album, L. 

Strawberry Blite, C. capitatum, Watson. 
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Pigweed, Amarantus retroflexus, L. 

Water-Hemp, Acnida tuberculata, Moq. 

Common Purslane, Portulaca oleracea, L. 
Night-flowering Catchfly, Silene noctiflora, L. 
Mouse-eared Chickweed, Cerastium vulgatum, L. 
Yellow Pond-Lily, Nuphar advena, Aiton, f. 
Common Virgin’s Bower, Clematis Virginiana, L. 
Liver-leaf, Hepatica triloba, Chaix. 

Early Meadow-Rue, Thalictrum dioicum, L. 
Purplish Meadow-Rue, 7’. purpurascens, L. 

White Water-Crowfoot, Ranunculus aquatilis var. trichophyllus, Gray. 
Small-flowered Crowfoot, Ranunculus abortivus, L. 
Hooked Crowfoot, R. recurvatus, Poir. 

Hooked Crowfoot, R. septentrionalis, Poir. 

Hooked Crowfoot, R. Macownii, Britton. 

Tall Crowfoot or Buttercup, R. acris, L. 

Marsh Marigold or Cowslips, Caltha palustris, L. 
Goldthread, Coptis trifolia, Salisb. 

Wild Columbine, Aquwilegia Canadensis, L. 

Red Baneberry, Actaea spicata var. rubra, Ait. 
White Baneberry, A. alba, Bigelow. | 
Pappoose-root, Caulophyllum thalictroides, Michx. 
Moonseed. Menispermum Canadense, L. 

Blood-root, Sanguinaria Canadensis, L. 
Dutchman’s Breeches, Dicentra cucullaria, D. C. 
Squirrel Corn, D. Canadensis, D. C. 
Pepper-root, Crinkle-root, Dentaria diphylla, L. 
Land Cress, Cardamine Pennsylvanica, Muh. 
Land Cress, C. parviflora, Wu. 

Marsh Cress, Nasturtium terrestre, R. Br. 
Worm-seed Mustard, Hrysimum cheiranthoides, L. 
Hedge Mustard, Sisymbrium officinale, Scop. 
Tumbling Mustard, S. altissumum, L. 

English Charlock, Brassica Sinapistrum, Boiss. 
Shepherd’s Purse, Capsella Bursa-pastoris, Moench. 
Wild Peppergrass, Lepidium apetalum, Willd. 
Field Cress, L. campestre, R. Br. 

False Miter-Wort, Viarella cordifolia, L. 
Bishop’s Cap, Mitella nuda, L. 

Golden Saxifrage, Chrysosplenium Americanum, Schwein. 
Gooseberry, Ribes synosbati, L. 

xooseberry, R. lacustre, Poir. 

Fetid currant, PR. prostratum, L’Her. 

Wild Biack Currant, R. floridum, L’Her. 

Red Currant, Ribes rubrum var. subglandulosum, Maxim. 
Choke-Cherry, Prunus Virginiana, L. 

Wild Black Cherry, P. serotina, Ehrh. 

Nina bark, Physocarpus opulifolius, Maxim. 
Dwarf Raspberry, Rubus triflorus, Richard. 

Wild Raspberry, R. strigosus, Michx. 

Blackberry, R. Canadensis, L. 

Avens, Geum album, Gmelin. 

Water or Purple Avens, G. rivale, L. 

Strawberry, Fragaria Americana (Porter) Britt. 
Norway Cinquefoil, Potentilla Norvegica, L. 
American Mountain Ash, Pyrus Americana, D. C. 
Ash-leaved Mountain Ash, P. sambucifolia, C. and 8. 
Scarlet Hawthorn, Crataegus coccinea, L. 
Pear-thorn, OC. tomentosa, L. 

Service-berry, Amelanchier Canadensis, Torr. and Gray. 
Red Clover, Trifolium pratense, L. 

White Clover, 7. repens, L. 

Alsike Clover, T. hybridum, L. 

Common Vetch, Vicia sativa, L. 
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Carolina Crane’s-bill, Geranium Carolinianum, L. 
Common Wood Sorrel, Owalis, Acetosella, L. 
Thyme-leaved Spurge, Puphorbia serpyllifolia, Pers. 
Water Starwort, Callitriche autumnalis, L. 
Mountain Maple, Acer spicatum, Lam. 

Sugar Maple, A. saccharinum, Wang. 

Red or Swamp Maple, A. rubrum, L. 

Spotted Touch-me-not, Impatiens fulva, Nutt. 
Buckthorn, Rhamnus alnifolia, L’Her. 

Basswood, Tilia Americana, L. 

Common Blue Violet, Viola cucullata, Ait. 

Sweet White Violet, V. blanda, Willd. 

White Violet, V. blanda var. palustriformis, Gray. 
Kidney-leaved Violet, V. renifolia, A. Gray. 
Yellow Violet, V. scabrinscula, (T. & G.) Schwein. 
Canada Violet, V. Canadensis, L. 

Muhlenberg’s Violet, V. canina var. Muhlenbergii, Gray. 
Violet, V., new species. 

Moosewood, Dirca palustris, L. 

Great Willow-herb, Epilobium spicatum, Lam. 
Great Willow-herb, #. adenocaulon, Haussk. 
Common Evening Primrose, Oenothera biennis, L. 
Smaller Enchanter’s Nightshade, Circaea alpina, L. 
Spikenard, Aralia racemosa, L. 

Wild Sarsaparilla, A. nudicaulis, L. 

Cow Parsnip, Heraclewm lanatum, Michx. 

Water Parsnip, Siwm cicutaefolium, Gmelin. 
Sweet Cicely, Osmorrhiza brevistylis, D. C. 
Sanicle, Sanicula Marylandica, L. 

Bunch-berry, Cornus Canadensis, L. 

Dogwood, C. alternifolia, L. f. 

Red-Osier, C. stolonifera, Michx. 

Skin-leaf, Pyrola secunda, L. 

Blue-berry, Vaccinium Canadense, Kalm. 

Trailing Arbutus, Epigaea repens, L. 

Star-flower, Trientalis Americana, Pursh. 

Black Ash, Fraxvinus sambucifolia, Lam. 
Spreading Dogbane, Apocynum androsaemifolium, L. 
Common Hound’s Tongue, Cynoglossum officinale, L. 
Stickseed, Echinosperum Lappula, Lehm. 

Blue Vervain, Verbena hastata, L. 

Wild Mint, Mentha Canadensis, L. 

Bugle-weed, Lycopus Virginicus, L. 

Bugle-weed, L. sinuatus, Ell. 

Mad-dog Skulleap, Seutellaria lateriflora, L. 
Mad-dog Skulleap, S. galericulata, L. 

Heal-All, Brunella vulgaris, L. 

Common Hemp-Nettle, Galeopsis Tetrahit, L. 

Basil, Calamintha clinopodium, Benth, 

Figwort, Scrophularia nodosa var. Marilandica, Gray. 
Monkey Flower, Mimulus ringens, L. 

False Pimpernel, Jlysanthes riparia, Raf. 
American Brooklime, Veronica Americana, Schwein. 
Ameriean Brookline, Chelone glabra, L. 

Common Plantain, Plantago major, L. 

Patridge Berry, Mitchella repens, L. 

Small Bedstraw, Galiwm trifidum pusillum, Gray. 
Rough Bedstraw, G. asprellum, Michx. 
Sweet-scented Bedstraw, G. triflorwm, Michx. 
Red-berried Elder, Sambucus racemosa, L. 
Cranberry Tree, Viburnum Opulus, L. 
Horse-Gentian, Triosteum perfoliatum, L. 
Twin-flower, Linnaea borealis, Gronoyv. 
Fly-Honeysuckle, Lonicera ciliata, Muhl. 
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Bush-Honeysuckle, Diervilla trifida, Moench. 
Joe-Pye Weed, Eupatorium purpureum, L. 
Thoroughwort, E. perfoliatum, L. 

White Snake-root, EZ. ageratoides, L. 

Golden-rod, Solidago uliginosa, Nutt. 

Golden-rod, 8S. Canadensis, L. 

Golden-rod, S. serotina, Ait. 

Aster, Aster macrophyllus, L. 

Aster, A. puniceus, L. 

Aster, A. diffusus, Ait. 

Aster, A. paniculatus, Lam. 

Fleabane, Erigeron Canadensis, L. 

Pearly Everlasting, Anaphalis margaritacea, B. and H. 
Common Everlasting, Gnaphalium polycephalum, Michx. 
Common Everlasting, G. decurrens, Ives. 

Swamp Beggar-ticks, Bidens connata, Muhl. 
Smaller Bur-Marigold, B. cernua, L. 

Larger Bur-Marigold, B. chrysanthemoides, Michx. 
May-weed, Anthemis Cotula, D. C. 

Yarrow, Achillea Millifolium, L. 

Ox-eye or White Daisy, Chrysanthemum Leucanthemum, L. 
Wormwood, Artemisia biennis, Willd. 

Life-root, Senecio Balsamitae, Torr.- and Gray. 
Fireweed, Hrechtites hieracifolia, Raf. 

Common or Bull Thistle, Cnicus lanceolatus, Hoffm. 
Swamp Thistle, C. muticus, Pursh. 

Canada Thistle, C. arvensis, Hoffm. 

White Lettuce, Prenanthes alba, L. 

Common Dandelion, Taraxacum officinale, Weber. 
Wild Lettuce, Lactuca Canadensis, L. 

Wild Lettuce, L. leucophaea, Gray. 

Spiny-leaved Sow-Thistle, Sonchus asper, Vill. 


LIST OF INTRODUCED WEEDS. 


Tall Buttercups, Ranunculus acris. 
Hedge Mustard, Sisymbriwm officinale. 
Tumbling Mustard, S. ultissimum. 
Charlock, Brassica Sinapistrum. 
Shepherd’s Purse, Capsella Bursa-pastoris. 
Field Cress, Lepidium campestre. 
Night-flowering Catchfly, Silene noctiflora. 
Mouse-ear Chickweed, Cerastium vulgatum. 
Common Purslane, Portulaca oleracea. 
May-weed, Anthemis Cotula. 

Ox-eye Daisy, Chrysanthemum Leucanthemum. 
Canada Thistle, Cnicus arvensis. 

Bull Thistle, C. lanceolatus. 

Common Dandelion, Taraxicum officinale. 
Spiny-leaved Sow-Thistle, Sonchus asper. 
Stick-seed, Echinospermum Lappula. 
Common Hound’s Tongue, Cynoglossum officinale. 
Common Hemp-Nettle, Galeopsis Tetrahit. 
Pigweed, Amarantus retroflecus. 

Lamb’s Quarters, Chenopodium album. 
Narrow-leaved Dock, Rumex crispus. 

Bitter Dock, R. obtusifolius. 

Lady’s Thumb, Polygonum Persicaria. 
Quack Grass, Agropyron repens. 

Goose Grass, Polygonum aviculare. 
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LIST OF WEEDS INTRODUCED IN PACKING MATERIAL FROM PAINESVILLE, OHIO, 
IN 1900. ; 


Rugel’s Plantain, Plantago Rugelii. 
Slender Rush, Juncus tenuis. 

Witch Grass, Panicum capillare. 
Barnyard Grass, P. crus-galli. 
Finger-grass, P. sanguinale. 

Sheep Sorrel, Rumex acetosella. 
Pigeon Grass, Setaria viridis. 
Pigeon Grass, S. glauca. 
Stink-Grass, Pragrostis major. 
Stink-Grass, 2. Purshii. 

Bull Thistle, Cnicus lanceolatus. 
Sow-Thistle, Sonchus oleraceus. 
Pigweed, Amarantus retroflerus. 
Michaux’s Cyperus, Cyperus speciosus. 


DISEASES NOTICED ON CULTIVATED PLANTS. 


The following is a list of fungi causing plant diseases which were collected on the 
station grounds, specimens of which have been placed in the Herbarium: 

Early blight on potatoes. 

Rusts were plentiful on wheat, oats, rye and barley. 

(The fact that the seed grains were brought from a distance and that no crops 
of barley, wheat or rye were grown in the immediate neighborhood, tends to 
strengthen the theory that rust may exist in the seed.) 

Leaf spot on strawberries. 

Rust on corn. 

Shot-hole fungus on plums and cherries. 

Mildew on gooseberries. 

Spot disease of gooseberry. 

Alternaria on turnips. 

Leaf spot on sugar beets. 

“Sun scald” injured some of the young shoots of newly set apples in August, but the 
trees had recovered by September first. 


The following plants are reported from the Upper Peninsula for the first time, all 
found in the station woods: 

Aspidium Goldianum. 

Asplenium augustifolium. 

Carer careyana. 

Carex sychnocephala. 

Triosteum perfoliatum. 

A violet was found in fruit, which is probably unnamed. 


: 


THE DWARF MISTLETOE IN MICHIGAN. 


One plant new to the State was found, which deserves notice from the fact that 
it is a parasite on the black spruce. This plant is the dwarf mistletoe (Arceuthobium 
pusillum, Peck). This mistletoe was found August 30 in a tamarack swamp, a fourth 
of a mile north of the station. The plant is only an inch high, but makes up in 
numbers what it lacks in size. The male and female plants are usually found on 
different trees. They stand thickly on the upper sides of the branches. The female 
plants first appear on two-year-old branches, and the fruiting plants do not perfect their 
seeds until they are two years old, so they are plentiful on four-year-old branches, and 
some were seen on even older branches; in one case the affected branch was twelve 
years old. The male plants first appear on three-year-old wood. The seeds ripen 
early in September, being covered with a sticky substance and being expelled with 
considerable force from the fruits, they stick to the branches, where they germinate 
and enter the host tree. The effect on the tree is remarkable. When a tree is 
attacked by this parasite, the branch affected is stimulated to an extra growth, 
forming dense clusters of spindling branches, which take an upright growth, form- 
ing large bunches on the trees, which are readily noticed. These clusters have the 
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Healthy Black Spruces. 
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The Dwarf Mistletoe (Arceuthobium pusillum, Peck), attacked by the fungus (Wallrothiella arceu- 
thobii, Peck). 1—The Mistletoe free from the fungus. 2—Mistletoe attacked by fungus. 
3—A single fruit of the Mistletoe enlarged, showing the disease. 4.—A single fruit of the 
yo rr gel ae 5—A sporecase showing cluster of eight spores. 6—A group of spores highly 
magnified. 
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An excellent edil.le Mushroom. 
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common name of witch’s brooms, Hexenbesen, the Germans call them. These witch’s 
brooms continue to increase in size, and when a number of branches are diseased, 
the tree finally dies as a result of the attack. This parasite is widely distributed in 
the Upper Peninsula. I saw it in nearly every swamp from Chatham to Soo Junc- 
tion, a distance of one hundred miles. In some of these swamps nearly every tree 
had been killed. 


Diseased branches of the Black Spruce. 


The damage done by the mistletoe is considerable, but just how great cannot be 
determined without farther examination. While examining the plants in the office, [ 
found that the mistletoe was also attacked by a fungus parasite, which must have a 
tendency to check the spread of this pest. Each fruit is attacked at its apex by the 
fungus Wallrothiella arceuthobii, Peck, and, of course, destroyed. This mistletoe 
was first found by Mrs. L. A. Millington, a former resident of Michigan, at Warrens- 
burg; New York. It was discovered the same year by C. H. Peck, state botanist of 
New York, who also found the fungus, and who gave both parasites their names. The 
cuts on earlier pages give a good notion of healthy and diseased spruce trees. 

C. F. WHEELER, 
Botanist of Experiment Station. 
Agricultural College, Nov. 1, 1900. 
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INSECT AND ANIMAL LIFE ON THE UPPER PENINSULA EXPERIMENT 
STATION. 


R. H. PETTIT, ENTOMOLOGIST. 


INTRODUCTION. 


During the latter part of August the writer, in company with Professor Wheeler, 
visited the State Sub-station at Chatham, remaining there about twelve days. After- 
ward a visit was made to Beaver Island, in Lake Michigan. During all the time the 
object of the writer was to obtain specimens of as many forms of animal life as 
possible, with special reference to economic species. The following brief report 
deals mainly with the life at Chatham, although the list of shells and spiders includes 
those at Beaver Island as well. 

The time of the year was not an ideal one for collecting, although for economic 
work it was perhaps as good as any. Considerable time was consumed in preparing 
specimens, both vertebrate and insect, and in taking photographs; and, of the 
material collected, it is at present impossible to include a considerable part, as a 
number of the insects are still in the breeding cages, and very many more will have to 
be sent to specialists for identification. 

The writer wishes to extend his thanks to Dr. Bryant Walker, of Detroit, who has 
kindly determined the molluscs; to Mr. Nathan Banks, of the Division of Entomology 
at Washington, who did the same for the spider, the Neuroptera and 
the Trichoptera; to Professor W. S. Blatchley, State Geologist of Indiana, for deter- 
mining one of the grasshoppers, credit for which is given in the text; to Mr. Matt 
Crosby for the privilege of examining his collection, made at Chatham during the 
past season, insects listed from his collection being marked with his name; and to Mr. 
Leo Geismar for aid and kindness shown in many ways. 


TREE-HOPPERS AND LEAF-BUGS. 
(Jassidae and Capsidae.) 


Many species of small tree-hoppers, leaf-bugs and other sucking insects were found 
in the regions visited. It will not be necessary to go into exact details in discussing 
them, since the same general remedies serve against almost all of them. They are 
very small insects, usually elongated and often green or pale in color, though some of 


Hollyhock bug (Orthotylus delicatus), from Cook and Davis, Bull. 76 Mich. Exp. Station. 
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them are brightly colored. The feeding habits of the different kinds of insects in this 
class are very much alike, except that each species usually is restricted to a limited 
number of food-plants. They are provided with sharp, sucking beaks, which extract 
the sap and juices from trees and plants of all sorts. Some of them work on grasses. 
The effect is the gradual decline of the plant attacked. If the plant is of any size, 
this injury may go on and stop at any point, depending on the amount of food ex- 
tracted and the damage due to the wounds of the beaks. Unless the insects are seen 
to be present, the exact cause of the injury is often difficult to locate, as the punctures 
are very small and the wounds are not conspicuous. 

Many of these small sucking insects are to be found in the Upper Peninsula as well 
as in the Lower, and in spite of the fact that vegetation is vigorous, the tax levied by 
these apparently insignificant insects is quite a heavy one. The remedy is the same 
for all—spraying with a strong tobacco extract when they are seen to be at work, and 
the destruction of rubbish in the winter time. 

While probably they never can be exterminated by the methods advised, beneficial 
results certainly will follow the practice if it is conscientiously carried out from 
year to year. Insects of this class, most of them, pass the winter in rubbish and 
in out of the way places. Now, the destruction of all rubbish after the cold weather 
has once set in will do away with great numbers of the insects. This is especially 
true in towns and in regions not wooded. In new clearings many of the insects will 
resort to the woods for shelter, and of course cannot be reached, but the general 
practice of clean culture will prove of noticeable and lasting benefit. 


THE CANOE-BIRCH COCCID. 
(Xylococcus betule, Hub. & Pergande.) 


This interesting scale-insect was found at Munising and at Harbor Springs. It 
was first found by Messrs. Hubbard and Schwarz at Michipicoten and near Marquette, 
both on Lake Superior. The insect works in the bark of canoe-birch, making cavities 
in the bark and splitting the layers so that it becomes useless for the purpose of canoe 
making. Mr. Hubbard says:* “In 1876, when Mr. Schwarz and I visited the north 
shore of the lake at Michipicoten river, we were told that the Indians were obliged 
to go sixty miles back into the interior in order to find sheets of bark of sufficient size 
for the construction of canoes.” The first indication of its presence that attracts 
the eye is the roughened surface of the bark, especially near the ground. On closer 
examination, it is possible to find very delicate, glassy filaments projecting from cavi- 
ties in the bark. These are waxy in nature and protrude from about the caudal ex- 
tremity of the coccid. Very little time was available to search for these interesting 
insects, but they were seen to be quite plentiful at Pictured Rocks, on a few isolated 
trees. 


FALL ARMY-WORM. 
(Laphygma frugiperda, S. & A.) 


A curious change of habit, which, it is hoped, will not prove more than temporary, 
was observed in this species. Ordinarily the fall army-worm works like a fall cut- 
worm, feeding on many different crops and on some uncultivated plants. This year, 
however, it attacked the corn crop in large numbers, entering the ear and burrowing 
into the kernels both when they were in the milk and later, just as is done by the 
regular corn-worm (Heliothus armiger). The corn at the Station grounds was 
badly affected. Specimens were obtained for rearing purposes and placed in cages 
in the laboratory. From this material a single moth emerged on October 25, the 
larve having been received fresh from Mr. Geismar on September 10. This moth, 
together with a pair of larve, was sent to Professor J. B. Smith, of the New Jersey 
Experiment Station, who kindly determined it for me as Laphygma frugiperda. 


REMEDIES. 


In regard to remedial measures, Dr. J. B. Smith says:+ “There are always two and 
sometimes three or more broods in the course of the year, and-in favorable seasons 
these become successively more numerous, so that the late fall brood proves the 

*PBulletin 18, New Series, Dept. of Agriculture, Division of Entomology. 


7Economie Entomology, p. 297. 
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most troublesome. These favorable seasons, however, do not often oceur, particularly 
in the Eastern United States, and here climatic influences or other natural condi- 
tions reach the insects during the winter, so that in the spring following only a 
normal number survive. Cultivating the and in crops which admit of fall plow- 
ing is best adapted to avoid injury, “and a frequent rotation will prevent them from 
becoming numerous enough to be destructive at any time.” 


THE WHITE-MARKED TUSSOCK-MOTH. 
(Notolophus leucostigma, S. & A.) 


Familiar objects to many of us are the larve of caterpillars of this inseet, which 
are about one and one-half inches long, yellow and black striped longitudinally. The 
head, prothoracie shield and two spots on the backs of the sixth and seventh segments 
are bright sealing-wax red. From each side of the first segment behind the head 
projects a tuft of long black hairs, forming a V-shaped fork half an inch long, which 
points and opens forward. From the back of the eighth segment projects back- 
ward a single similar tuft of long hairs, and on the backs of each of the first four 
abdominal segments is a brush-like tuft of cream-colored short hairs. Beside these 
there are numerous yellow hairs on the sides of the body. These brightly colored 
caterpillars are not at all particular in regard to their food, almost any “shade or 
fruit tree answering the purpose. They feed alike upon apple, pear, plum, cherry, 
maple, elm, poplar and a large number ‘of other trees. 

When full grown the larva spins a cocoon, usually upon the tree itself, partly 
protected by some roughness in the bark, or else nearby on adjacent objects, usually 
more or less exposed. The adults of this insect are notable because the sexes are 
very different. The males are very pretty moths or “millers,” which are provided with 
wings and which fly with ease. The females, on the other hand, have no wings, 
but are quite large and swollen creatures, capable only of laying eggs. The female 
comes forth from “the cocoon, awaits the coming of the male, and then lays her eggs 
upon the empty cocoon, in a frothy mass that dries down, forming a friable, spongy 
covering, pure white in color unless discolored by the elements. The winter is 
passed in this stage, and early in the spring the eggs hatch, each giving forth a 
young caterpillar. 

There are two broods and possibly more South, but it is not possible now to say 
whether there are one or two broods in upper Michigan. On August 29, an adult 
female on a freshly laid mass of eggs was found at Au Train Falls. 

The damage done to the shade trees in a city or park is sometimes very serious. 
Detroit has been for some time the scene of an attack: Like the canker-worm, when 
the insect appears it usually comes to stay, and vigorous measures are required to 
overcome it. 


REMEDIES. 


The amount of labor and money that it will be found expedient to use in a given 
case will depend largely upon the circumstances. In cities it will be found possible 
-to do much more than in hamlets or villages, while in isolated farms still less 
will be thought profitable, except in cases where orchards are infested. The eggs 
being laid in masses, sometimes 500 of them in a single bunch, and these masses being 
conspicuous and not well hidden, it will be found profitable to collect all egg-masses 
on the old cocoons during the winter season, that is, late in the fall and early in 
spring, or whenever they are accessible. This has been done cheaply by school 
children in cities for a small remuneration. The caterpillars can be killed by a 
thorough spray of paris green, but tall shade trees are very difficult to treat in this 
way. The usual way of overcoming this difficulty is to build a tall stage on a wagon 
and to spray from this stage, using long bamboo rods with a nozzle at one end and 
connected at the other end with the hose. Another method which is preventive is to 

band such trees as are not infested, with a strip of cotton batting. The eggs being 
laid on the old cocoon, fresh trees will be infested by caterpillars crawling to them, 
and in no other way. A band of loose cotton batting, renewed from time to time as it 
loses its fluffiness from rain, will entangle the larve as they try to climb into the tree. 
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THE FALL WEB-WORM. 
(Hyphantria cunea, Dru.) 


Early in autumn or late in summer the large nests or webs of this caterpillar are 
seen in the branches of many fruit and shade trees. 

Unlike the apple-tree tent-caterpillars, which work in our apple trees in the 
springtime, the larve of this species build a web as far as they work. Both live in 
colonies, but the spring tent-caterpillar builds a small tent, from which the larve go 
out to feed and to which they return. The fall web-worm, on the other hand, extends 
the nest as it becomes necessary in order to accommodate the growth of the colony. 
The colony is the result of a cluster of eggs laid by a single moth, usually on a leaf. 


Ser 
2 a ae 


Fall web-worm (Hyphantria cunea), from C. V. Riley, insects of Missouri, 3d Rep. 


The caterpillars of this insect are hairy fellows, a little less than two inchts in 
length. There is one brood a year in the North, though further South it is said that 
there are more. The caterpillars are light in color, yellowish, with a darker stripe 
on the back. When full grown they are covered with long whitish hairs. It has been 
said that the web is extended as the size of the colony increases. This goes on 
until the larve are very nearly full grown, when they leave the shelter and seek 
convenient retreats for spinning up in cocoons. This is done in almost any sheltered 
place, under bark or rubbish, or under the surface of the soil. The moth that comes 
from the cocoon measures about one and one-fourth inches from tip to tip of its 
extended wings. It is usually pure white, though many specimens have dark spots on 
the wings. The insect feeds on one hundred and twenty species of shrubs and 
ornamental trees,” and the damage done is often very serious. Specimens were col- 
lected on wild cherry at Chatham on August 28, 1900. A specimen of the female 
moth and an egg-cluster just laid were sent by Mr. Geismar on July 12. 


REMEDIES. 


The cocoons may be collected in the winter time whenever that is feasible. Spraying 
the affected trees with one of the arsenites is another remedy that is often found useful. 
The best remedy, however, after thé larve have obtained a start, is to apply a 
torch to the nest and burn them out. A bundle of oil-soaked rags or sponges tied to a 
long pole, or a porous brick attached in the same way, answers the purpose perfectly. 
With this the nest may be entirely demolished and the occupants singed without 
doing more than slight damage to the tree, if care is taken to move the torch quickly. 
Of course, the earlier this is done the better. 


*Dr. L. O. Howard, Year-book, Dept. of Agr. for 1895, p. 376. 
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CABBAGE-WORMS. 
(Pieris oleracea, Pieris rape, and Pontia protodice.) 


All three of the cabbage butterflies were present at Chatham. We have in this 
country three different species or kinds of cabbage butterflies; two are native and 
one is introduced from Europe. Of the native species, one Pieris oleracea, is pure white, 
the spring brood having the veins marked with grey scales on the under side of the 
wings. ‘This is the native form originally found in the northern part of the United 
States. The larva feeds on a variety of plants, though it takes quite readily to 
cabbage. The species is now comparatively rare in most places, though quite common 
at Chatham. 

The southern native species (Pontia protodice) is white, with a number of black 
checkered marks on the wings, the female having much more of the black than the 
male. The larva of this butterfly feeds on cabbage, rape, and a number of other plants. 


“(Pieris oleracea, Pieris rape, and Pontia protodice.) 


The worst of all three, however, is the imported cabbage-butterfly (Pieris rape). 
This is white, with the tips of the front wings black. The female has two black 
spots on the front wings; in the male there is only one. Of all the butterflies that 
are injurious to crops in America this is undoubtedly the worst. The larve work in 
cabbage, rape, rutabagas and various other plants. From the nature of the case, 
poison cannot safely be used, and we have to resort to other means for destroying 
them. One of these is hot water. This has proven successful in certain cases, though 
complaints have come from some parties who have used it. The efficacy of hot 
water depends.upon the fact that it takes a less degree of heat to kill cabbage-worms 
than it does to injure the cabbage. 

The ordinary manner of applying the hot water is through a sprinkler. Water is 
taken, boiling hot, to the field and poured into a sprinkler. From this it is poured 
on the infested plants, killing the worms, but not injuring the cabbages. Now the 
exact distance that must be maintained between the watering-pot and the plants 
cannot be stated, because the watering pots vary so much as to the size of the holes, 
and the temperature is likely to vary with the distance from the heating apparatus. 
The finer the holes, of course, the nearer one can get to the plants. If, on the other 
hand, the holes in the sprinkler are coarse, the drops of water will not cool sufficiently 
and the plants will be injured. Everyone must try for himself on a few plants at first, 
and then wait to see the effect. 

Another remedy that is on some accounts better is kerosene emulsion applied in the 
ordinary way. Professor Hillman, of the Nevada Experiment Station, highly recom- 
mends the addition of one ounce of Pyrethrum or Persian insect-powder to the liquid 
when it is ready to apply. The writer has tried an emulsion of the kerosene extract of 
Pyrethrum, which amounts to the same thing, and found it very effective against 
many resistant insects. 

The work against the early broods of these insects in spring and early summer 
should be prosecuted with‘ great vigor. At this time, before the head begins to 
form, the most effective work can be done. 


_ 
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MOSQUITOES. 
(Culer pungens, Wied.) 


During the latter part of August, at the time when the writer was at the Sub- 
Station, mosquitoes were not very abundant. It is said that earlier in the season 
they are more numerous. Land that is being cleared furnishes an ideal place for 
them to breed. Holes made by removing stumps and into which water has settled 
are often fairly alive with the wrigglers. The writer collected a large number of the 
larve and pupe from a hole which would hold little more than a pailfull of water, 
and bred the adults from them. They proved to be Culex pungens in this case. No 
other species were collected. No specimens of Anopheles, the malaria transmitting 
genus were seen, although especial care was taken to look for them. 

The control of mosquitoes in such places is so easily maintained that it seems a 
pity that nothing is attempted in this direction. Dr. L. O. Howard has pointed out, 
time and again, that a few teaspoonfuls of kerosene will kill all the immature mos- 
' quitoes or wrigglers in a small pool, as well as many of the adults when they come to 
lay their eggs. In swampy places this method is more difficult to carry out, but in 
zood, high ground, with swift water, such as is so common here, there are so few 
pools of any size that almost all of them could easily be treated twice a month, 
and the mosquito nuisance materially abated thereby. Everyone is familiar with the 
way that oil spreads over water, and it needs but a moment’s consideration to see 
how kerosene, so deadly to all insect life, will kill any aquatic inseets as they 
come to the surface to breathe. Dr. Howard recommends an ounce of the oil to fifteen 
square feet of water surface, and he says that the treatment need not be repeated for 
a month. 


NO-SEE-UM. 
(Ceratopogon sp.) 


Specimens of no-see-um were collected, although they were almost entirely gone 
by the latter end of August. They proved to be Ceratopogon and very closely related 
to, if not identical with. the “‘Punkie” of the Adirondacks. This insect is a 
very minute fly that bites. 


THE POTATO-BEETLE TACHINID. 


(Phorocera doryphore, Riley.) 


Potato Beetle with eggs of Tachina Fly (Phorocera doryphore), original. 


As early as 1869 this fly was found to be parasitic in potato-beetles. Dr. Riley 
described the fly, in his first report, under the name of Lydella doryphore.* 

This beneficial insect is a fly somewhat resembling a house-fly, except that the back 
of the abdomen has silvery spots on it and that the face is silvery white. In size it is 
a very little larger than the house-fly. This fly lays its eggs on the bodies of 
potato-beetle larve as well as on the adults. The egg laid on the larva hatches out 


*Riley 1st Rep. Insects of Mo., p. 111. 1869. 
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Potato-beetle parasite (Phorocera doryphorae), origina}. 


and a small grub bores into its host, feeding on the living flesh and the juices of the 
body, but avoiding the vital parts. After the maggot has become full grown in its 
living host, and after the larva of the beetle has descended into the ground to pupate, 
the maggot changes to a puparium, corresponding to the cocoon stage of some in- 
sects. From this puparium issues another fly similar to the one which or iginally laid 
the egg. This goes on a number of times in a season, each generation of the flies de- 
stroying a number of potato-bug larve. 

Specimens of the potato-bug larve, with eggs of the fly on them, were sent the 
writer by Mr. Geismar, and were placed in suitable cages in order to watch the 
transformations. The larvae went into the ground just as they should, but only one 
fly has, as yet, come forth. It is possible that more will emerge next spring. The 
process of depositing the egg is described in a letter by Mr. Geismar, who says: “I 
noticed a fly walking around a beetle in a peculiar way, touching it from time to 
time. As soon as the beetle appeared dormant the fly commenced to Tay its eggs on top 
of the beetle, always keeping its head toward it and circling around it once or twice. 
The fly, to lay its egg in that position, passes the appendage under its body and head 
and raising it somewhat above its head drops an egg on the top of the beetle.” 

A number of adult beetles, each bearing from one to sixteen eggs, were placed in a cage 
with food, in hopes that the larve might work on them. These beetles lived from 
July 12 until August 21, at which time the writer went aw ay and no more observations 
were taken. No signs of attack, however, by the parasites were to be seen. Most of 
the eggs dropped off one at a time. 

An attempt was made to introduce the flies here, in order to get them to work on 
our potato-beetles, but as no fresh flies emerged, it was impossible. <A little later in the 
season four flies, which the writer is unable to distinguish from the potato-beetle 
parasite, were bred from cut-worms. The cut-worms were the last two of a large 
number of rapidly disappearing depredators in a field of oats and peas. They cut the 
oat stems into sections several inches long and also eut the pea vines. The larve 
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were brought in on August 1 and the flies emerged on August 8. This would seem 
to indicate that the parasite in question has more than one host. 

The writer was asked several times during his stay in Alger county why it was 
that the potato-beetles were so few in that region during the summer just passed. It 
is not at all unlikely their attacks were mater ially reduced by this parasite. 


WHEAT-HEAD FLY. 
(Aleromyza americana, Fitch.) 


Specimens of rye, having the heads bleached out to a dry, straw-color, while the 
leaves and stem below the upper joint were apparently healthy, were sent by Mr. Geis- 
mar on July 10. They were placed in a cage, and on August 2, the adults emerged. The 
larva of this fly works just above the top joint in rye, wheat and some grasses, eating 
out the succulent base of the stem at this point. The only remedial measure yet known 
is the rotation of crops. 


THE FLAT-HEADED APPLE-TREE BORER. 
(Chrysobothris femorata, Fab.) 


Flat-headed Apple-tree Borer (Chrysobothris femorata), from C. V. Riley, Insects of 
Missouri, 2d Rep. 


This insect bores into the trunks and larger limbs of apple trees, doing very great 
damage. It is the worst borer of the apple, while it works also in oak, peach, soft 
maple, weeping willow, mountain ash, box-elder, pear, linden, beech and cherry. 

The eggs are said to be laid on the bark in June and during the fore part of July. 
The larvie work at first in the sap-wood, making cavities between the bark and the 
wood, ejecting their excrement through small openings in the bark. Late in the 
summer or early in the fall they penetrate into the solid heart-wood to pass the 
winter, ceasing at this time to eject castings, instead, packing their waste in the 
cavities just vacated. It takes two or three years for them to become perfect, winged 
insects. The larva that does all this damage is’ white and soft, unprotected other- 
wise than by its habitation. The front end of the body, or the thorax, is very broad 
and oval and the head small. The holes bored by this insect are not round, but 
oval in section, fitting the form of the thorax. 


REMEDIES. 


Now, borers are difficult things to fight under all circumstances, and no course of 
treatment is known which will entirely eradicate them. Nevertheless, every one that is 
killed is just so much gained for the general good. There are three practices that 
have been found useful, though no one of them or all of them combined will rid an 
orchard of an insect that breeds in so many host trees. They are the same old remedies 
recommended by Dr. Fitch many years ago and which have not since been improved 
upon. 

They consist in protecting by means of a wash, binding the trunk with paper, and 
digging out the young larve. 

Whitewash or whitewash and glue, applied to the trunk and large limbs is said to 
have a very beneficial effect. It should be applied early in June, and kept on in good 
condition through most of July. Soft soap is also used for this purpose. 

Second, binding paper about the trunk and larger limbs. For this purpose news- 
paper is best used next the tree and building paper outside. 

Third, searching for the young larve during August and September. At this time the 
young have not gone into the sap-wood, but live in cavities just under the bark, the 
excrement being pushed out through small holes. When any suspicious waste is seen 
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protruding from the bark, it is well to investigate with a stiff pin, and if a cavity 
is found, to extract the occupant before he goes so deeply into the wood as to be 
beyond our reach. A little time spent each fall in this way will be well repaid by 
increased vigor of our orchards, 


THE CHERRY LEAF-BEETLE. 


(Galerucella cavicollis, Lec.) 


The cherry leaf-beetle is an interesting species, because of its known change of 
habit. It ordinarily feeds on pin cherry and was found in numbers on that host- 
plant at Au Train Falls. At least twice it has attacked the cultivated cherry in 
Michigan, each time doing appreciable injury. Mr. G. C. Davis mentions it in the 


Cherry Leaf-Beetle (Galerucella cavicollis), from author’s Bulletin 160. 


Report of the Michigan Board of Agriculture for 1894, as occurring at Bellaire, and the 
writer has noticed it once in bulletin 160, as being injurious in 1897. At that time 
it was at Traverse City on June 8. The beetle readily responds to a spray of paris 
green whenever it becomes troublesome. 


LIST OF MOLLUSCS DETERMINED BY MR. BRYANT WALKER. 


Limax campestris, Say., Munising. 
Vitrea rhodesi, Pils., Munising Junction. 
Vitrea indentata, Say., Chatham. 
Vertigo gouldii, Binn., Munising Junction. 
Conulus fulvus, Dr., Munising Junction. ‘ 
Zonitoides arboreus, Say., Munising Junction, Chatham. 

Pryamidula alternata, Say., Beaver Island, Munising Junction. 
Pyramidula_striatella, Avth., Munising Junction, Chatham. 

Polygera albolabris, Say., Beaver Island, Au Train Falls. 

Polygera albolabris var. maritima, Pils., Chatham. 

Polygera monodon, Rack., Munising, Munising Junction, Beaver Island. 
Strobilops virgo, Pils., Munising Junction. 

Limnea catascopium, Say., Beaver Island. 

Limnea humilis, Say., Beaver Island. 

Limnea lancelata, Gld., (7) Beaver island. 

Limnea sayii, J'ap., Beaver Island. 

Limnea gyrina, Say., Chatham, Munising Junction, Beaver Island. 

Limnea ancillaria, Say., Beaver Island. 

Limnea ancillaria var. lacustris, Walk., Beaver Island. 

Limnea integra, Hald., Beaver Island, Au Train Falls, Chatham. 

Planorbis trivolvus, Say., Beaver Island. 

Valvata tricarinata, Say., Beaver Island. 

Valvata tricarinata var. bicarinata, Lea., Beaver Island. 

Campeloma decisa, Say., Beaver Island. 

Campeloma integra, Say., Beaver Island. 
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Amnicola limosa, Say., Beaver Island. 
Amnicola lustrica, Pils., Beaver Island. 
Goniabasis livescens, Mke., Beaver Island, Petoskey, Au Train Falls. 
Unio luteolus, Lam., Beaver Island. 
Anodonta fragilis, Lam., Beaver Island. 
Anodonta footiana, Lea., Beaver Island. 
Sphaerium striatinum, Lam., Beaver Island. 
Pisidium virginicum, Bgt., Beaver Island. 
Pisidiuni compressum, Prm., Beaver Island. 
Pisidium scutellatum, St., Beaver Island. 
Pisidiun: sp., Beaver Island. 


LIST OF ARACHNIDAE DETERMINED BY MR. NATHAN BANKS. 


Epeira domiciliorum, Htz., Chatham, August 23, 1900. 

Amaurobius bennetti, Blk., Chatham, September 1, Munising, August 27, September 
3, Munising Junction. 

Philaeus militaris, Htz., Chatham, August 23. 

Pardosa sp. (young) Chatham, August 23. 

Epeira trifolium, Htz., Chatham, August 25. 

Epeira insularis, Htz., Beaver Island, September 6. 

Epeira trivitta, Keys., Beaver Island, September 6 and 8. 

Tetragnathus extensa, Linn., Beaver Island, September 6. 

Otiogolephus pictus, Wood., Beaver Island, September 6. 

Phalangium cinerium, Wood., Beaver Island, September 6. 

Liburnum dorsatum, S8., Beaver Island, September 8. 

Phlegmacera cavicoleus, Pack., Beaver Island, September 8. 

Misumena rosea, Keys., Beaver Island, September 8. 


PARTIAL LIST OF INSECTS COLLECTED IN ALGER COUNTY. 


Order Odonata: 
Aeschna verticalis, Hag., Chatham, August 22, 1900. 
Diplax rubicundula, Say., Chatham, August 28. 
Diplax vicina, Hag., Munising Junction, September 3. 
Order Euplexoptera: 
Labia minor, Linn., Chatham, August 22. 
Order Orthoptera: 
Dissosteira carolina, Linn., Munising Junction, September 3. 
Camnula pellucida, Scud., Chatham, August 27. $ 
*Circotettix verriculatus, Kirby, Chatham, August 22. 
Melanoplus femoratus, Burm., Chatham, August 28. 
Melanoplus atlanis, Riley, Chatham, August 22. 
Tettix sp., (nymph), Chatham, August 28. 
Tettix granulatus, Kirb., Chatham, July 12 and August 8 (Crosby). 
Ceuthophilus sp., Munising Junction, September 3. 
Seudderia curvicauda, De G., Munising Junction, August 22 and 28. 
Xiphidium fasciatum, De G., Munising, September 3. 
Gryllus Juctuosus, Serv., Au Train Falls, August 29. 
Nemobius fasciatus, De G., Au Train Falls, August 29. 
Order Hemiptera (Heteroptera) : 
Notonecta undulata, Say., Munising Junction, September 3. 
Salda. sp., Au Train Falls, August 29. 
Rhagovelia sp., Au Train Falls, August 29. 
Hygrotrechus sp., Chatham, August 28. 
Limnoporus sp., Chatham, August 28. 
Limnoporus sp., Munising Junction, September 3. 
Sinea spinapes, H. Schaf., Chatham, September 3. 
Coriscus sp., Chatham, September 1. 
Aradus sp., Munising Junction, September 3. 
Acanthia lectularia, Linn., Chatham, August 28. 
Poecilocapsus goniophorus, Say., Chatham, August 22. 


*Determined by Prof. W. S. Blatchley. 
25 
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Poecilocapsus lineatus, ’ab., Chatham, July 5 (Crosby). 

Lygus pratensis, Linn., Chatham, August 23. 

Pediculis vestimenti, Leach, Chatham, September 1 (Crosby). 
Order Hemiptera (Homoptera) : 

Aphrophora sp., Chatham, August 22. 

Ceresa diceros, Say., Chatham, August 22. 

Ceresa sp., Chatham, August 22. 

Schizoneura tesselata, Fitch, Munising, August 26. 

Xylococeus betule, Hub. and Pergande., Pictured Rocks, August 26. 
Order Neuroptera: 

Chrysopa rufilabris, Burm., Beaver Island, September 5. 

Chrysopa oculata, Say., Chatham, August 23. 

Polystoechotes punctatus, Fab., Chatham, August 23. 
Order Trichoptera: 

Neuronia semifasciata, Say., Chatham, August 23. 

Oecetina incerta, Walk., Chatham, August 23. 

Triaenodes ignita, Walk., Chatham, August 23. 

Heliopsyche sp., (larva), Au Train Falls, August 29. 

Platyphylax sp., Chatham, August 23. 
Order Lepidoptera: 

Incurvaria acerifoliella, Fitch., Chatham, August 22. 

Sesia sp., Chatham, August 23. 

Microgonia limbaria, Haw., (Nematocampa), Chatham, June 26. 

Haematopis grataria, Fabr., Chatham, August 24. 

Ochyria designata, Hbn., Chatham, August 23. 

Oreta rosea, Walk., Chatham (Crosby). 

Plusia balluca, Geyer, Chatham, August 6 (Crosby). 

Plusia sp., Chatham, August 4 (Crosby). 

Feltia subgothica, Steph., Munising, August 26. 

Laphygma frugiperda, 8S. and A. (larva), Chatham, September 1. 

Catocala relicta, Walk., Chatham, August 28. 

Catocala sp., Chatham, July 12 (Crosby). 

Notolophus leucostigma, S. and A., Au Train Falls, August 29. 

Notolophus antiqua (larva), Chatham, June 22 (Geismar). 

Hyphantria cunea, Dru., Chatham, August 28. 

Nemophila noctuella, S. V., Munising, August 26. 

Pontia protodice, Boisd. Le C., Chatham, August 23. 

Pieris oleracea, Harr., Chatham, August 23. 

Pieris rapae, Linn., Chatham, August 23. 

Eurymus erytheme, Boisd., Chatham, September 3. 

f£Lurymus philodice, God., Chatham, September 1. 

Heodes hypophleus, Boisd., Chatham, August 22. 

Anosia plexhippus, Linn., Chatham, August 22. 

Argynnis cybele, Fabr., Chatham, August 22. 

Brenthis myrina, Cram., Chatham, August 22. 

Vanessa huntera, Fabr., Chatham, August 22. 

Vanessa atalanta, Linn., Chatham, August 23. 

Aglais milberti, God., Chatham, August 22, Au Train Falls, August 29. 

Euvanessa antiopa, Linn., Chatham, August 24. 

Polygonia comma, Harr., Chatham, August 28. 

Polygonia prognae, Cram., Chatham, August 23, and Munising Junction, September 3. 
Order Diptera: 

Pachyrrhina ferruginea, Chatham, August 22. 

Pedicia albivitta, Walk., Chatham, August 22. 

Limnobia cinctipes, Say., Chatham, August 22. 

Culex pungens, Wied. (bred), Chatham, August 29. 

Ceratopogon sp., Munising, August 26. 

Cecidomyia strobiloides, Walsh, Munising, August 26. 

Plecia heteroptera, Say., Munising Junction, September 3. 

Bibio sp., Chatham, August 28. 

Tabanus sp., Munising, August 26. 

Tabanus sp., Chatham, September 1. 

Tabanus lasiopthalmus, Macq., Chatham, July 6 (Crosby). 

Chrysops univittatus, Wacq., Chatham, August 25. 
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Syrphus americanus, Wied., Chatham, August 23. 
Musca domestica, Linn., Chatham, August 29. 
Phorocera doryphore, Riley, Chatham, July 9 (Geis.). 
Juonia apicifera (?) Walk., Chatham, August 22. 
Juonia sp., Chatham, August 23. 
Meromyza americana, Fitch., Chatham, July 17 (Geis.). 
Order Siphonaptera: 
Pulex irritans, Linn., Chatham, August 28, 1900. 
Order Coleoptera: 
Cicindela vulgaris, Say., Chatham, August 28. 
Cicindela 12-guttata, Deg., Chatham, August 28. 
Chlaenius sericeus, Forst., Chatham, August 7 (Crosby). 
Harpalus caliginosus, Fab., Chatham, August 28. 
Elaphrus sp., Chatham, August 28. 
Acilius sp., Chatham, August 28. 
Silpha noveboracensis, Forst., Chatham, August 6 (Crosby). 
Silpha lapponica, Hbst., Chatham, August 6 (Crosby). 
Coccinella transverso- cuttata, Fab., Chatham, August 28. 
Coccinella 9-notata, Hobst., Chatham, August 22. 
Coccinella trifasciata, Linn., Au Train Falls, August 29. 
Coccinella sanguinea, Linn., Chatham, August 28. 
Hippodamia 13-punctata, Linn., Chatham, July 12 (Crosby). 
Hyperaspis bigeminata, Rand., Chatham, September 1. 
Cucujus clavipes, Fab., Munising Junction, August 21. 
Ips fasciatus, Oliv., Chatham, September ue 
Dicerea divaricata, Say., Chatham, July 7 (Crosby). 
Buprestis fasciata, Fab., Chatham, August 28. 
Melanophila longipes, Say., Chatham, August 21. 
Chrysobothris femorata, Fab., Chatham, July 7 (Crosby). 
Calopteron terminale, Say., Chatham, August 28. 
Platerus sp., Chatham, September 3. 
Geotrupes sp., Chatham, September 1. 
Trichodes nuttalli, Kiros Chatham, July 14 (Crosby). 
Euphoria inda, Linn., Chatham (Crosby). 
Trichius affinis, Gorg., Chatham, July 5 (Crosby). 
Clytanthus ruricola, Oliv., Chatham (Crosby). 
Bellamira scalaris, Say., Chatham, August 4 (Crosby). 
Leptura canadensis, Fab., Chatham, July 7 (Crosby). 
Leptura proxima, Say., Chatham (Crosby). 
Leptura sp., Chatham, July 7 (Crosby). 
Monohammus confusor, Kirb., Chatham (Crosby). 
Monohammus sp., Chatham, July 14 (Crosby). 
Saperda vestita, Say., Chatham, August 28. 
Chrysochus auratus, Fab., Chatham (Crosby). 
Galerucella cavicollis, Le C., Au Train Falls, August 29. 
Diabrotica—12-punctata, Oliv., Chatham, August 28. 
Phellopsis porcata, Lee, Munising Junction, August 21. 
Nyctobates pennsylvanica, De G., Chatham, August 28. 
Upis cerambycoides, Linn., Chatham, August 28. 
Boletotherus bifurcus, Fab., Munising Junction, August 21. 
Meloé sp., Chatham (Crosby). 
Dendroctonus trebrans, Oliv., Munising, August 26. 
Catoparis lunatus, Fab., Chatham, September 1. 
Order Hymenoptera: 
Tremex columba, Linn., Chatham, August 28. 
Sirex sp., Chatham, August 22. 
Ichneumon grandis, Brul., Chatham, August 22. 
Thalessa lunator, Fabr. , Chatham, August DK 
Ophion sp., Munising, ‘August 26. 
Odynerus sp., Chatham, August 23. 
Vespa diabolica, Sauss., Chatham, August 22. 
Bombus pennsylvanica, De G., Chatham, August 28. 
Bombus praticola, Kirby, Chatham, August 23, and Munising, August 26. 
Bombus sp., Chatham, August 22. : 
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SOILS OF THE UPPER PENINSULA. 


BY A. C. LANE, STATE GEOLOGIST. 


It is not easy to say very much of value regarding the soils of the Upper Peninsula 
in a few words, because, with some exceptions, they are confined to rather small areas. 
One noticeable character of the Upper Peninsula, as compared with the Lower, is the 
relative shallowness of the soils and sub-soils, so that exposures of bed rock are much 
more frequent, though there are places where the surface deposits are much over 100 feet 
thick. The Great Lakes were at one time higher than at present—some 600 feet higher 
on Keweenaw Point, and from that varying down to 200 or 300 feet around Menominee. 
Consequently, except as modified by the cutting of the streams below the level mentioned, 
the soils are arranged in long lines, parallel roughly to the shore, and consisting of strips 
which are sandy and gravelly, backed with marshes, alternating with clay. The sand 
or gravel deposits mark the old beach lines of permanent level, and the clay the levels 
from which the water retired very rapidly. It may be expected that the higher levels 
would be somewhat more gravelly than the lower, which consist of rehandled material, 
but this is liable to many exceptions where the shore cuts into bed rock. In many 
cases this old beach line has been piled up into dunes, which travel back from the 
shore in line after line, between which are narrow swamps with a soil of muck, shells 
and clay. Above the highest level of the lakes, where the lake deposits have been 
removed, we expect to find some deposits of glacial dump soils, known as till, or 
overwashed sands or gravels deposited by the waters of the melting ice, or clays 
deposited in lakes dammed by the ice. We find, however, that a very large part of 
the highlands have been washed and burnt bare, the most conspicuous exception 
being certain parts of the Copper Range, upon the summit of which are piled over- 
washed deposits of sand and gravel, full of kettle holes and lakes. These glacial 
deposits may be also exposed by erosion at lower levels, and as a matter of fact we 
find in a great many places a very fine-grained pink clay, which often lies under a 
coarser deposit of sand, gravel or clay. These clays of the Upper Peninsula are 
generally somewhat calcareous, and in Part I of Vol. § of our reports, just issued, 
will be found four or five analyses. They also contain quite a little iron, which is 
natural when we consider that they come from the region of iron-bearing rocks. The 
cold and damp climate favors the growth of peat moss, and we find very extensive 
deposits along the Upper Taquamenon and Manistique rivers, and small deposits 
will be found elsewhere. 

The celery of Newberry bids fair to rival in character that of Kalamazoo, and 
about the southeastern part of the peninsula, where the sub-soil is limestone and the 
waters limy and marl in the lakes not infrequent, it is probable that there will be 
little difficulty with the souring of this soil. 

The ice moved in a general way parallel to the course of the lakes, and hence more 
from the east than in the Lower Peninsula, and in the region of the sedimentary 
rocks which lie east of the line from Marquette to Menominee, the course of the 
underlying bed rock runs very much the same, so that the vast bulk of the materials 
of the soils comes from the underlying lakes. Consequently in the northern part, 
following the outcrops of sandstone shown on our map of the Upper Peninsula, 
the soil is prevailingly sandy, and the rehandling by the ice of Lake Superior has 
only served to make it more so. On the other hand, as we approach Lake Michigan 
we get into the belt of the Trenton limestone and the Cincinnati beds, and the very 
same formations which make the famous and fertile “blue grass” region of Kentucky. 

This formation contains a great many fossils and brachipoids with phosphatic 
shells, and I know of no reason why they should not be as good soils as in Ken- 
tucky, of course leaving out of account the difference in climate. And south of these 
and the beds of the overlying Niagara limestone in the Helderberg, we may find good 
beds of gypsum, which furnish an excellent soil. The Upper Peninsula Experiment 
Station, Chatham, lies toward the north margin of the limestone belts, and the 
excellent farms and fruit around Menominee show in a practical way the good 
quality of the land. Of course, we have the sandy strips already mentioned, and 
there are many small lakes, often without outlets, but the sand is rarely too deep 
for orchards. When we come to the iron country in Marquette, Baraga, Iron, 
Dickinson and Gogebic counties, we are in a region where now-a-days fire has gen- 
erally swept more than once. The hills are washed bare of soil and usually rise 
without much regularity in smooth, round knobs, while between these are streams, 
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which were often dammed by the beavers into a succession of beaver meadows. Two 
or three Iron county clays will be found analyzed in our paper on “Clays and Shales,” 
by Professor Ries. 

Beyond the iron country we come into a long trough, which forms an extension 
to Keweenaw Bay. and extends a little west of Gogebic Lake. This is underlain by 
sandstone and the soil is generally sandy, and it was at one time covered with a 
dense growth of pine. I think the finest view of pine I have ever seen was in the 
drive from Norwich mine to Matchwood, where the road runs as through colonnades 
of an endless cathedral. On the north side of this area, which also extends up the east 
side of Keweenaw Point to Lac La Belle, lies the Copper Range. This is in general 
covered with a heavy growth of sugar maple, though on the top, where are the over- 
washed sand and gravel of the ice age, there has been not a little pine and hemlock, 
and this growth of hardwood indicates the good character of the soil, which is some- 
what more clayey. 

The basic rocks of which the Copper Range is mainly composed, weather down 
into an impure red clay, and as the rocks themselves contain a relatively large per 
cent of phosphorus and soda, it may be expected that the clays will be fertile. Such 
has been the experience in other regions as to clays which come from the disintegra- 
tion of such rocks. 

I should, perhaps. mention in regard to this sandy region south of the Copper 
Range, that analyses of the underlying sandstone show relatively high per cent of 
feldspar, amounting in some cases to one-third of the rock, so that the sandy soils 
derived therefrom should have, therefore, a good per cent of potash, which would 
be slowly yielded by decomposition, to the permanent enrichment of the soils. 
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REPORT OF SOUTH HAVEN SUB-STATION. 


BY S. H. FULTON. 


Bulletin 187,—Horticultural Department. 


Pror. L. R. Tart, Horticulturist: 

Sir—The following report upon the work of the South Haven sub-station for the 
year 1900 is herewith submitted: 

With the exception of cherries and grapes, all kinds of fruits on trial bore. heavily 
during the past season. Early plums and peaches were badly affected during the middle 
and latter part of summer by rot induced by unusually heavy and protracted rains, 
which occurred during that period. Later varieties very largely escaped the disease, 
and matured in good condition. Apples and pears were of good quality and quite. 
free from scab and worms. Unfortunately most of the fruit of the late fall and 
winter varieties was blown down before mature by a high windstorm on September 
11 and 12. 

Spraying has been attended by unusually good results, especially in the control of 
the leaf curl of the peach and the scab and codling moth of the apple and pear. 
Arsenite of lime proved more satisfactory than paris green heretofore used. 

On the following pages the current year’s record of all varieties in fruiting is 
given in tabulated form, together with short descriptions of all the new and many 
of the older varieties on trial. Results of tests in pruning, spraying, thinning, etc., 
are reviewed with notes upon the general care of the orchards and grounds. 


RASPBERRIES. 


Cumberland, Doolittle, Eureka, Livingston and Smith Prolific were the most pro- 
ductive of the black caps this season. These varieties, except Doolittle and Livingston, 
which are inclined to bear too much small fruit, are recommended for general cul- 
tivation. Conrath, Diamond, Gregg, Idaho, Kansas and Smith Giant are also reliable 
and most of them well known kinds. Columbian and Shaffer were the most pro- 
ductive of the purple caps, and are the only varieties of this class on trial which 
can be recommended for profit. Of the two, Columbian is preferable. Among the red 
varieties, Cuthbert, Loudon, Marlboro, Miller and Turner gave the largest yields. For 
general planting Cuthbert, Loudon and Marlboro are especially desirable. 


RED VARIETIES. 


Brandywine.—An old variety once popular for market planting, but now largely 
replaced by better kinds. Lacks size and productiveness here. 

Church.—-Ripens a little in advance of Cuthbert. Plants vigorous and usually quite 
productive. A good home berry, but rather soft for market. 
- Cuthbert.—This old, well known variety still holds first place among the red rasp- 
berries in the station collection. None of the newer kinds equal it in plant vigor and 
productiveness. ji 

Early King.—A fairly good early berry, but not equal to Marlboro and Miller. The 
fruit is inclined to be rather small. 

Hansell.—Very early, but unprofitable, because lacking in vigor and productiveness. 

Herstine—A large, bright red berry of best quality. Fruits over a longer season 
than almost any other variety on trial. Valuable for home use, but not productive 
enough for market. 

Loudon.—This large, handsome berry has attracted more attention than any other 
of the newer kinds. It was raised by F. W. Loudon, of Wisconsin, from seed of 
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r, red; y, yellow. 


TABULATION OF RASPBERRIES, 1900. 
Abbreviations—c, conical; 0, oblate; ob, oblong; r, roundish; p, pubescent; b, blackish; pu, purplish; 
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Turner, crossed with Cuthbert. The plants are hardy and productive, but not quite as 
vigorous as could be desired. The firmness of the fruit, together with its large size 
and attractive appearance, renders the Loudon popular as a market sort, where the 
plants can be made to do well. In quality it is not quite equal to Cuthbert. 

Marlboro.—Vigorous and productive. Fruit large, firm and attractive. The best 
early variety at South Haven. 

Miller.—Lacks vigor and productiveness here and the fruit is inclined to be rather 
small. Ripens with Marlboro, and in some localities succeeds much better than the 
latter variety. 

Sarah.—The fruit of this variety is of large size and attractive appearance, but the 
plants are unproductive. 

Superlative-—One of the European varieties, which, as a class, are not considered 
sufficiently hardy for this climate. The Superlative has stood the winters here re- 
markably well, but the plants are poor growers and not very productive. 

Turner.—A good, thrifty grower and quite productive. Desirable in localities where 
great hardiness is required. 


BLACK CAPS. 


Carman.—The plants lack vigor and the fruit is small. 

Centennial.—Vigorous and productive. A good variety for either home or market. 

Clark.—-Fruit small and seedy. A failure here. 

Conratii.—A profitable variety, ripening a few days in advance of Gregg. Strong 
grower, productive, stands drouth well. The berries are large and firm, but not of 
high quality. 

Cumberland.—This new variety has again made an excellent showing on the 
station grounds. Plants vigorous and productive. Berries large, firm and of good 
quality. Ripens after Palmer and continues in fruiting a long time. Should be 
tried by all raspberry growers. 

Diamond.—A late ripening, strong growing variety, valuable for market. Fruit 
large and of high flavor. Holds out well in size to end of season. 

Eureka.—The most productive medium early variety fruited this season. The 
plants are vigorous and the fruit is large and attractive. A valuable variety both for 
home and market. 

Farnsworth.—A remarkably strong growing variety, which at first promised to be 
valuable, but the last two seasons the berries have been small and of poor quality. 
Cannot be recommended. 

Gregg.—An old, well known market. variety. Vigorous and productive, but not 
fully hardy. The berries are large, firm, and of good quality. 

Green.—A vigorous growing, early ripening variety, which this season produced a 
good crop of berries of large size. Ordinarily the fruit has been rather small, and for 
this reason the variety is not considered very reliable. 

{daho.—A late ripening variety which seems to be but little known. It has been 
on trial here for several years and has proven to be one of the best of the late 
kinds. The plants are vigorous and the fruit is of largest size. Many fine berries are 
borne on canes of the current year’s growth after nearly all other varieties are 
through fruiting. 

Kansas.—Rated as one of the best mid-season varieties. Here it has proven very 
productive, but the fruit has not always been as large as could be desired. The plants 
are very strong growers. 

Livingston.—A new variety received from Utica, Mo., in 1898. The plants are 
vigorous and very productive, but the fruit is small and of only fair quality. Not 
considered promising. 

Older.—The plants are good growers, but the fruit is small and crumbles badly 
in picking. A failure here. 

Smith (Prolific) —A good, thrifty grower and quite productive. The berries are 
large and firm, and have a rich, sweet flavor. One of the best mid-season varieties. 

Winona.—Lacks size and productiveness. Fruits over a very short season. A 
failure here. 


PURPLE CAPS. 


Cardinal.—This variety comes highly recommended from Kansas. Here it proves to 
be a strong grower and quite productive, but the last two seasons the fruit has been 
rather small. Does not equal Columbian and Shaffer. 

Columbian.—Vigorous, hardy and very productive of berries of the largest size. The 
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best of the hybrid or purple cane class. Particularly valuable for culinary purposes. 

Emmet.—Received from A. H. Griesa, Lawrence, Kansas, in 1895. A small to 
medium grower, moderately productive of fruit of large size, but rather low quality. 

Gladstone.—Fruit small and crumbles so badly in picking as to render the variety 
almost worthless. The plants are very strong growers. 

Redfield.—A hardy variety from Iowa, which has fruited here several seasons. The 
berries are smaller than Columbian and a little too dark in color to make a good 
appearance. The plants grow well and produce fair crops. 

Shaffer.—Ranks next to Columbian for profit. Similar to Columbian in habit 
of growth, productiveness and size of fruit, but of a more delicate texture and re- 
quires more careful handling. 


RASPBERRY NOVELTIES. 


Japanese Mayberry.—Received from Parry Bros., of Parry, N. J., in 1897. The 
plant has grown to the height of about three feet, making a very pretty little bush, 
but it has not yet fruited. It is tender and requires winter protection. Its behavior 
up to the present time does not indicate that it will be likely to prove of any value. 

Logan Berry.—This widely disseminated novelty is supposed to be a cross between 
a wild creeping blackberry of California and one of the European raspberries. The 
plant is a slow grower of trailing habit, requiring winter protection. The berries are 
large, long, conical, of a reddish purple color, and a mild, raspberry-like flavor. Fruited 
sparingly last year, which was the fourth season after planting, and this year bore 
a fair crop. A failure so far as all practical purposes are concerned. 

Rubus Xanthocarpus.—A low spreading plant from Russia, resembling the straw- 
berry raspberry. The berry is small and yellow, with few grains, and has a mild, in- 
distinct flavor. It is difficult to see wherein this plant can prove of value. 

Strawberry Raspberry.—This plant has been well tested in many parts of the 
country, and under a great variety of conditions, and it is now quite generally known 
that it can be regarded as little short of a monumental humbug of the nurserymen 
who have disseminated it. The fruit, although showy and attractive, is worthless, 
and the plant, which propagates by root stocks and suckers freely, behaves like a 
weed. 

Wineberry.—Another Japanese introduction, which has no value unless it may be for 
ornamental purposes. The foliage and flowers are attractive in appearance. The 
plant is an upright grower, attaining the height of about six feet. The stout canes 
are of a light yellowish color; leaves large, thick, leathery; flowers large, showy, 
pink in color; berry a thin red cap born upon a large peduncle. The fruit is dry 
and seedy, with very little flavor. 


BLACKBERRIES. 


The blackberry crop this season was good, considering the fact that nearly all 
varieties in the station collection suffered more or less from winter killing during 
the winter of 1898-9. No doubt the good showing made can be largely attributed to an 
abundant rainfall and other favorable conditions, which existed up to and through 
the time of fruiting. 

Early King was the most productive of the early varieties. Wallace, a mid-season 
variety, gave a larger yield than any other. It is a large, oblong, irregular berry, 
of good quality. Among the late kinds, Fruitland was the most productive, but it is 
not as large nor as good a berry as Ohmer, which ripens at the same time. 


NOTES ON VARIETIES. 


Ancient Briton.—A strong, upright grower. Usually quite productive, but the 
berries are inclined to run small and thus render the variety unprofitable. 

Childs (Tree).—A low, dwarfish, leafy grower, lacking both in hardiness and pro- 
ductiveness. A failure here. 

Early Harvest.—Largely grown for early market. A good berry, but rather small. 
The plants are tender and usually require some winter protection. 

Early King.—Better than Early Harvest this season. The berries are large and of 
good quality. In point of hardiness the plants are very similar to Early Harvest. 
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TABULATION OF BLACKBERRIES, 1900. 


Abbreviations—i, irregular; 0, oblong; ov, oval; r, roundish. 
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Early Mammoth.—One of the hardiest of the early kinds and usually quite pro- 
ductive. The berries are of large size and quite good quality. 

Eldorado.—A hardy and productive variety, resembling Snyder in growth of plant. 
The fruit is of medium size, firm texture, and good quality. One of the best of the 
newer kinds. 

Erie——A very large berry of fine appearance, but rather acid. The plants are 
vigorous and hardy, but not very productive. : 

Fruitland.—One of the latest in time of ripening. The berries are of medium size 
and fair quality. Of some value both for home use and market. 

Kittatinny.—A well known mid-season variety which has been widely grown 
because of its vigor of plant and large, well flavored fruit. It has exhibited a fair 
degree of hardiness here, and has usually been quite productive. In some localities it 
seems to be especially liable to the attack of red rust. 

Knox.—This variety is reported to lack productiveness, but it has borne very well 
here. The plants are strong and upright in growth, and are quite hardy. Berries 
large and of good quality. Ripens with Snyder. 

Lawton.—An old, well known, hardy variety, vigorous and productive. The fruit 
is large and of good quality. 

Lincoln.—A hardy variety which has usually done well here, but this season the 
berries were rather small. It ranks high in productiveness and is of good quality. 

Lovett.—The plants are rather tender and the berries small and of only fair 

uality. 

: Maxwell.—Plants lack vigor and productiveness. The berries are large, of loose 
texture, and rather low quality. A failure here. 

Minnewaska.—A strong grower, quite productive of berries of large size and good 
quality. A valuable kind for general planting. Ripens a few days later than 
‘Snyder. 
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Nevada.—A strong, upright grower, producing in abundance sweet, rich berries of 
large size. A very good, medium late variety. 

Ohmer.—A spreading, rather slender grower, moderately productive of berries of 
large size and good quality. A good late berry. 

Piasa.—Plant low and spreading, inclined to be unproductive. 
small size and only fair quality. 

Reyner.—Gives unsatisfactory results here. The berries are small and the plants un- 
productive. 

Sanford.—Bears heavily, but the fruit is too small to be classed of much value. 

Thompson.—Plants upright in growth, moderately vigorous, inclined to be tender. 
Berries very large, of medium quality. Not a profitable kind. 

Wallace.—A hardy, vigorous variety from Wisconsin. The fruit is very large, 
oblong, of good quality, mild and pleasant. A regular and very abundant bearer. 
yave the largest yield of any variety on trial this season. 

Wilson.—Plant moderately vigorous, inclined to be tender. 
large and of fair to good quality. A profitable market variety. 

Wilson, Jr.—Practically identical with Wilson. 


The berries are of 


The berries are very 


CURRANTS. 


Wilder were the most productive varieties fruited 
one of the most profitable market varieties grown. 
Wilder is a large fruited kind, excelling Cherry and Fay in plant vigor and pro- 
ductiveness. White Dutch is one of the best white varieties on trial, while Champion, 
English and Wales excel among the black kinds. 


London Market, Victoria and 
this season. London Market is 


TABULATION OF CURRANTS, 1900. 


Key: Form—r, roundish. Color—b, black; r, red; w, white. Use—d, dessert; k, kitchen; m, market. 
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NOTES ON VARIETIES. 


Cherry.—Well known. Rather a poor grower and quite subject to the attack of 
twig borers. However, large size and handsome appearance, bring for this variety 
the highest price in market, and it is therefore a profitable kind to grow if insect 
pests are controlled. 

Fay.—Closely resembles Cherry, and even more subject to the attack of the twig 
borer. 

Holland.—A vigorous grower and moderately productive. Has some value as a 
market sort, but is not equal to London, Wilder and other varieties on trial. The 
plants are very subject to the attack of plant lice. 

Lakewood.—Resembles Cherry, but is a little better grower and more productive 
than that variety. 

Lancaster.—A white currant of quite good quality. The plants are vigorous and 
moderately productive. 

London.—Plants vigorous and very productive. Clusters large, moderately com- 
pact. Quality fair to good. One of the most profitable market varieties grown. 

North Star.—A comparatively new variety from Minnesota. The plant is tall, 
upright, vigorous and productive. The bunches are long and moderately compact. 
Quality good. A fairly good home and market currant. 

Pomona.—A new variety which originated in Indiana. Planted in 1897 and thus far 
is slightly lacking in vigor, but bids fair to be quite productive. Clusters of medium 
length, moderately compact; berries medium to large, of good quality. Requires 
further trial. 

Red Dutch.—An old variety. Quite productive, but rather small for market. The 
plants are the tallest, strongest growers in the station collection. 

Ruby Moore.—A weak grower. The berries are of medium size and quite good 
quality. Not profitable. 

Select——Somewhat lacking in vigor and productiveness. Belongs to the Cherry 
class. 

Versaillaise——Fairly vigorous and quite productive. Berries above medium in size 
and of good quality; clusters long and compact. Ranks well as a market sort. 

Victoria.—An old, well known market sort. The berries are of good quality, but 
quite small. This variety is giving way to the larger kinds. 

White Dutch.—A valuable white currant for home use. Vigorous and productive. 
Quality best. 

Wilder.—Of the Cherry type, but a better grower than Cherry and more productive. 
The plants are tall, upright, slightly spreading, vigorous. Bunches large, long and 
compact. Quality very good. The most profitable large fruited kind on trial. 


GOOSEBERRIES. 


Among the English varieties Chautauqua and Lancashire gave the best results this 
season. Keepsake, a variety which has heretofore made an excellent showing, 
fruited rather sparsely this season, and was somewhat affected with mildew. Down- 
ing, Red Jacket and Pearl were the most productive of the American kinds. Red 
Jacket and Pearl are new varieties of considerable merit, but they were not qnite 
equal to Downing this season. 

The use of liver of sulphur spray for the prevention of mildew was not attended 
with quite as good results as usual. This may doubtless be attributed to lack of 
strength of the material used for the first spraying, and to conditions of weather, 
which favored uncommon activity of the disease. Some of the American varieties 
which, as a class, are usually quite exempt from mildew, were more or less affected. 


ENGLISH VARIETIES. 


Apex.—A good, thrifty grower, quite free from mildew. The berries are large and 
of good quality. Color greenish yellow. 

Auburn.—A very large, light-colored berry. The plants lack vigor. 

Bendelon.—Rather a weak grower and subject to the attack of leaf diseases. Berry 
large, yellowish green, of fair quality. 
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Chautauqua.—A thrifty grower and quite productive. This season the plants were 
loaded with berries of large size, good quality, and free from mildew. One of the 
best on trial. 

Columbus.—A good grower and productive of berries of large size and very good 
quality. Color yellowish green. Mildewed badly this season. 

Industry. —Rather a poor grower and only moderately productive. Quite subject to 
mildew. Turns red when ripe, which is an objection to it for market purposes. 

Keepsake.—Heretofore one of the best, but this season the berries mildewed con- 
siderably and were somewhat undersized. Usually of largest size, best quality and 
a profitable kind. Color greenish yellow. 

Lancashire-—A vigorous grower and very productive. Berries large and of good 
quality, but they have the fault of turning red when ripe. One of the best except for 
color. 

Orange—A remarkably strong growing variety. Berries small, yellowish, thin- 
skinned, of best quality. Of no value for market. 

Triumph.—Practically identical with Columbus, and there seems to be little need of 
keeping these varieties distinct. 


TABULATION OF GOOSEBERRIES, 1900. 


Key.—Form—l, long; 0, oval; r, round. Color—g, green; r, red; w, white; y, yellow. 
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AMERICAN VARINTIES. 


Downing.—An old standard variety largely grown. Vigorous and usually very 
productive. Still heads the list as a market sort, and is the best of the American 
kinds on trial. 

Pale Red.—A good grower and quite productive, but the berries are too small. 

Pearl.—Berries closely resemble Downing, but the plants are not as strong in. 
growth as that variety. 

Red Jacket. A new variety not very different from Downing in appearance of 
fruit. Seems to be fully equal to Downing in all respects except plant growth. The 
latter is more vigorous, making a larger, stronger plant. 

Smith.—A poor, weak grower. Drops its foliage badly in midsummer. Berries 
medium in size and greenish in color. A failure here. 
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CHERRIES. 


The cherry crop, as a whole, was much lighter this year than last, but a number of 
varieties, particularly among the sour kinds, bore very full. Dyehouse, Montmorency, 
Ostheimer, Richmond and Weir were among the more productive sour varieties. Of 
the Duke class, Montrueil and Magnifique gave the largest yields, while Ida, Mary 
Kirtland, Napoleon, Tartarian and Windsor excelled among the sweet varieties. 

A block of trees three years in sod did not make as good a showing this season 
as trees under cultivation. The yield was less, the fruit smaller in the ease of a 
number of varieties, and many of the trees made almost no growth. The block in ques- 
tion contains thirty-three sweet and sour varieties, and was seeded down to cheek 
too rapid growth as well as for comparison with trees under cultivation. An appli- 
cation of ground bone and wood ashes was made upon this block during the second 
year of the test. This line of treatment proved beneficial the first two years, but 
the experience of this season would seem to indicate that, if longer left in sod, injury 
to the trees may result. 

An effort was again made this season to straighten out the identity of some of the 
Russian kinds in the station collection, which are somewhat confused as to name. 
Prof. G. H. Powell, horticulturist of the Delaware Station, was here during the cherry 
season making a study of the sour varieties, and kindly lent his aid in the work 
of identifying varieties not under their true names. A few doubtful kinds still 
remain, but with slight exceptions it is believed the list of Russian varieties given in 
the accompanying tabulation is now correct as to name. 


MORELLOS. 


Baendor.—The tree is a moderately vigorous grower with a round spreading head 
and peculiar light-colored foliage, which makes this variety readily distinguishable 
from all other sour varieties on trial. The fruit is very dark red, roundish heart shape, 
of rather low quality. Seems to be quite unproductive. 

Lithaur.—A Russian variety readily distinguishable from others of its class by 
its tall, upright habit of growth. Fruit long-stemmed, very dark red, almost black. 
Flesh and juice crimson. ‘Too small to be very valuable. 

Lutovka.—The tree is of Duke habit, having stout branches and large, broad leaves, 
but the large, flattened, red fruit is of the Amarelle type, resembling Montmorency 
in texture, but is less acid in flavor. A fine fruit, but the tree lacks productiveness. 
Ripe in early July. 

Minnesota.—Tree spreading, moderately vigorous: fruit dark red, flesh and juice 
crimson. A profitable variety ripening several days later than Montmorency. 

Monarch.—Said to be a late ripening Montmorency. Here it ripens with the Mont- 
morency commonly grown, and does not appear very different from that variety. Re- 
ceived from Stark Bros., Louisiana, Mo. 

Bessarabian.—A Russian variety. Tree spreading with slightly drooping, short 
jointed, very leafy branches. Fruit large, dark red, with light red flesh and juice. 

Brusseler Braune.—Tree an upright, spreading, thrifty grower. Fruit large, dark 
red, of good quality. Stem long, usually with small leaf attached to base. Borne 
singly or in pairs, rarely in threes. A fine late cherry, but rather disappointing as to 
productiveness. Introduced from Russia. 

Dyehouse.—Ripens with Richmond and is very similar to that variety in fruit. 
Richmond, however, is a much better grower and is to be preferred for general 
planting. 

King.—This variety also ripens in the Richmond season. The fruit is a little larger 
and longer stemmed than Richmond. Tree a free grower and quite an abundant 
bearer. 

Lancaster.—A spreading, rather drooping grower. Fruit bright, dark scarlet, of 
good size, and quite good quality. Ripe June 25. Fruits rather sparingly. 

Montmorency.—A well known variety and one of the most profitable sour cherries 
in the station collection. Montmorency and Montmorency Ordinaire, as grown here, 
prove identical. 

Northwest.—Trees low, spreading, dwarfish in habit. Fruit very dark red with 
crimson flesh and juice. Quite productive. Season medium late. 
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Ostheim.-—Tree spreading, dwarfish. Fruit small, dark red, almost black. Quite 
productive, but not valuable because of the small size of the fruit. Ripens with Mont- 
morency. 

Richmond.—A good grower and an abundant bearer, but the fruit is acid, soft and 
of rather low quality. Considerably grown for early market, and it is one of the most 
profitable varieties for that purpose. 

Sklanka.—A Russian variety resembling Montmorency in growth of tree, while the 
fruit is very similar to Richmond, with which variety it ripens. Not so productive 
as Richmond. 

Strauss.—Tree tall and upright in growth, with a dense head. Fruit dark, glossy 
crimson. Ripe in early July. Rather unproductive. 

Suda.—Very productive. Fruit dark red, of quite good quality. The tree is rather 
dwarfish in growth and ripens its fruit late. 

Weir No. 2.—Tree a strong, upright, spreading grower and a good bearer. The 
fruit is above medium in size and of a light red color. A desirable early variety, 
ripening with Richmond. ; 

Wragg.—Strongly resembles English Morello. Bears well, but is not a very thrifty 
grower. 


DUKES. 


Abbesse.—A very vigorous spreading grower, with perfect foliage. Fruit large, 
handsome, of good quality. Very unproductive. 

Choisy.—An old French variety of best quality. Unproductive here. 

Hugenie.—Rather dwarfish in growth. Fruit large, dark red, of very good quality. 
Fairly productive. A good home cherry, but not profitable for market. 

Galopin.—Tree upright, spreading, moderately vigorous. Fruit large, yellow, shaded 
with light red, of good quality. Seems to be a shy bearer. 

Hortense.—Large, handsomely colored, of best quality. An old variety which proves 
unproductive here. 

Magnifique——An old, late ripening French cherry, of good quality and attractive 
appearance. Quite productive. 

May Duke.—Ripens early and lasts over a long season. Of value for home planting, 
but not profitable for market. Lacks productiveness. 

Montrueil. Received from Stark Bros. in 1891. Seems to be but little known. 
Here it proves to be the most productive variety of its class on trial. The tree is a 
fairly vigorous, upright, spreading grower. Fruit above medium in size, dark red, 
of very good quality. Valuable for dessert and culinary purposes, and profitable for 
market. Ripens its fruit over quite a long season. 

Rupp.—Received from the Division of Pomology, Washington, D. C., in 1894. Said 
to have originated in Pennsylvania. Cannot be distinguished from Hortense as 
grown here. 


HEARTS AND BIGARREAUS. 


Badacsony.—Tree only moderately vigorous with foliage quite subject to the 
attack of shot-hole fungus. Fruit red, mottled with purple, large and of good quality. 

Baltavar—Resembles Napoleon in shape and size, but in color is a little darker. 
The tree is vigorous, spreading, inclined to droop a little. Ripens with Napoleon. The 
most promising of three Hungarian varieties, Badacsony, Baltavar and Mednyansky, 
received in scion from the Division of Pomology in 1894. 

Cleveland.—A very strong, spreading grower and quite an abundant bearer. Fruit 
large, light yellow, shaded with red. Ripens a few days earlier than Spanish. 

Downer.—A handsome red cherry of medium size and good quality. A good late 
variety for home use. 

Black Eagle-—A good grower, but not very productive. Fruit black, tender, of best 
quality. 

Early Purple.—The first variety to ripen. Of value for home planting. 

Ida.—A large, light colored cherry of very good quality. The tree is a good grower 
and a very abundant bearer. Valuable for home planting, but almost too tender for 
market purposes. Ripens with Gov. Wood, which variety it exceeds in size and 
productiveness. 

La Maurie.—A few days later than Early Purple. The fruit is quite small and of a 
dark purplish color, almost black. Not desirable. 

Mary Kirtland—A very handsome, firm-fleshed variety, ripening with Gov. Wood. A 
regular bearer and a good variety for home planting. 
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Mednyansky.—Origin Hungary. Tree a moderately vigorous spreading grower, 
with large drooping leaves. The fruit is medium to large, black, of good quality. 
Ripe July 4. 

Napoleon.—Very large, handsomely colored, of good quality. The tree is a good 
grower and a regular bearer. Valuable both for home use and market. 

Plymouth Rock.—Size medium; color light yellow, shaded with red; quality good. 
Follows Gov. Wood closely in time of ripening. A new variety requiring further 
trial. 

Purity.—A seedling of the Elton raised in California. Fruit amber, delicately shaded 
with red. Too delicate in texture for market purposes. 

Schmidt.—A very large, late, dark colored cherry introduced from Germany. A very 
shy bearer here. 

Yellow Spanish—Well known. One of the best of the sweet cherries. Fruit large, 
heart shaped; color whitish yellow, shaded with red; quality very good. 

Tartarian—Large, black, of best quality. Tree a fairly vigorous grower and an 
abundant bearer. One of the most profitable market varieties. 

Windsor.—Tree vigorous and good cropper. Fruit large, heart-shaped: color dark 
red; quality very good. Introduced from Canada a few years since and is now recog- 
nized as a very valuable cherry for market. 

Wood.—One of the best early varieties. Fruit medium in size; color yellow, shaded 
with red; texture tender; quality very good. Valuable for home planting. 
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PEACHES. 


The past season has been very favorable for the peach, except for the occurrence 
of heavy and long continued rains in midsummer, which caused the early varieties 
to rot badly. The number of bearing trees on the station grounds was considerably 
reduced Jast spring by the removal of quite a large number of varieties which had 
been sufliciently tested or which were too badly w inter-killed to Be longer useful. In 
all one hundred and fifteen varieties fruited during the season. 


NEW VARIETIES. 


Connett (Southern Early), Crothers, Longhurst, Oceana and Triumph are among 
the most promising new varieties fruited this season. Connett is a white peach of the 
Elberta type, ripening with Lewis. It is a larger, finer looking peach than Lewis, and 
is quite free from rot. Crothers is an attractive white peach, ripening the last of 
September. Longhurst is of the Chili type. It is somewhat superior to Chili as 
grown here. Oceana is a large yellow peach ripening about the middle of September. 
Triumph is one of the first yellow peaches to ripen. It has been widely planted and 
is now quite well known. 

Sneed and Greensboro seem to have few characteristics likely to commend them to 
fruit growers of this State. Both are white peaches. Sneed was the first variety to 
ripen on the grounds this season. Greensboro came in with Triumph. 

There seems to be a growing tendency in the Michigan peach belt at the present 
time toward the planting of yellow peaches to the exclusion largely of the white 
kinds. ‘his precludes, to a great extent, the possibility of any of the newer white 
varieties becoming widely popular unless coming at a season when there are no good 
yellow varieties ripening. The open city market gets the bulk of the white fruit now 
grown. Buyers much prefer yellow fruit and special orders sent direct from con- 
sumer or dealer to the orchardist usually call for yellow peaches. This preference 
for yellow varieties doubtless comes about largely through the fact that, as a rule, 
yellow peaches handle better than white ones, arriving at their destination freer 
from discoloration and in better condition generally. No doubt the advent of the 
mechanical grader, which subjects the fruit to more severe handling than grading by 
hand, will further enhance this preference for yellow varieties. 
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TABULATION OF PEACHES, 1900. - 


Abbreviations: Form—c, compressed; 0, oblate; ov, oval; r, round. Color—c, creamy; g, green; r, 
red; w, white; y, yellow. Adhesion—c, cling; f, free; s, semi-cling. Quality—1 to 10 —1, very poor; 
10, best. Flowers—l, large; m, medium; s, small. Glands—g, globose: r, reniform. 
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TABULATION OF PEACHES.—CONCLUDED. 
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SPRAYING. 


Spraying in early spring with copper sulphate, one pound to twenty gallons of 
water, again proved an effectual preventive of leaf curl. Trees and parts of trees left 
unsprayed curled badly, while sprayed trees were very little, if any, affected. As in 
former tests, early spring spraying gave much better results than when the spraying 
was done just before the fruit buds opened. Spraying with Bordeaux mixture and paris 
green after the fruit had set, had no effect upon the leaf curl, but was effective 
against the curculio and shot hole fungus. As the foliage of the peach is very tender, 
care should be taken to have the spraying mixture properly prepared, and somewhat 
weaker than is used for other fruits. 

The need of thoroughness in spraying cannot be too strongly emphasized. If the 
spray does not come in contact with all parts of the tree the curl is sure to appear 
when conditions are at all favorable for the disease. Twigs and branches with leaves 
badly curled can often be seen in early summer in sprayed orchards, showing that the 
work has not been thoroughly done. Jast spring a row of trees on the station 
grounds, which could only be sprayed from one side, because of the proximity to a 
fence, curled badly on the opposite side from which the spraying was done. To be 
effectual spraying must always be done from both sides of the tree row. 


PRUNING. 


In last year’s report (Bulletin No. 177) details of an experiment in pruning frost- 
injured trees was given. In this report it was stated that in the light of last sea- 
son’s experience, very severe pruning proved dangerous to the life of the tree, but more 
moderate pruning or cutting back upon wood from one-half to three-fourths of an 
inch in diameter gave better results than pruning in the usual way. Observations 
extending over another season confirm the belief that much risk is incurred in cutting 
the main branches of the tree back to stubs, and at the same time strengthen the 
opinion that a moderately severe pruning is highly beneficial. Trees given the latter 
treatment have grown vigorously, developing clean, new, thrifty tops and this season 
were covered with healthful, dark green foliage, and were for the most part loaded 
with attractive fruit of fine quality. On the other hand trees which were pruned 
lightly after the usual plan of heading in and thinning out part of the new growth 
have grown more slowly, were marked by smaller, less thrifty foliage, bore fruit of 
smaller size and poorer quality, and this fall contain much more dead wood. 

But it must be admitted that no manner of pruning will entirely renovate a badly 
frozen tree. There is hardly a tree above four years old on the station grounds 
that is not rotten in trunk and main branches and is held together only by the new 
growth which has been made since the freeze. This being the case the trees broke 
down badly in winds and under their weight of fruit this season. But trees well cut 
back, having made a greater development of new wood, were better able to resist 
influences which tended to break them down, and doubtless their lives will be con- 
siderably prolonged. 


THINNING. 


Tests of thinning to varying degrees gave results this season favoring much more 
severe thinning than is commonly practiced. A distance of ten inches between fruits 
seemed to be none too great in the case of a number of the varieties experimented on. 
When the fruit ripened the trees were found to be carrying full loads, and in no 
instance did the thinning seem to be overdone. 

Trees purposely left without thinning were broken down more or less by winds 
and by the weight of the crop, and the fruit was so small as to be almost unsalable. 

The danger of thininng too severely is practically nil, since one rarely, if ever, 
thins to so great an extent as he purposes. Fruits, and even whole clusters of 
fruit, are overlooked owing to their small size at the time of thinning, and the 
obscuring effect of the foliage. Indeed, so true is this in the case of varieties par- 
ticularly. inclined to overbear, that a second thinning after the fruit has become larger 
is often desirable, if not positively necessary, to reduce the crop to the proper limit. 
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NOTES ON VARIETIES. 


Allen.—A roundish, smooth, yellow, free stone peach of large size and good quality. 
Ripe September 15. Quite unproductive. 

American Apricot Peach.—Inclined to be undersized even when well thinned. Re- 
sembles Gold Drop in appearance, but is not of so good quality. Ripe in late 
September. 

Arctic.—Slow to bear and quite unproductive. The fruit is of medium size, greenish 
. yellow, dry fleshed, and of rather poor quality. 

Bequette Free——A very large white peach of the Elberta type. Has made a good 
record here, but ripening as it does with Elberta, the latter is preferred since it is 
yellow-fleshed. 

Berenice.—A pale yellow peach of fair size and good quality, but of rather poor 
appearance. Ripe September 25. : 

Bickell.—Late, white, of poor quality, freestone. Ripens with Salway. 

Bokara No. 3.—Both a white and a yellow peach are out under this name. The 
following statement from Prof. J. L. Budd, the originator of this variety, was kindly 
sent to this station by Wm. A. Taylor, assistant U. S. Pomologist: “Some of the seed- 
lings we grew from pits of Bokara have white flesh, but Bokara No. 3 has yellow 
flesh, with red next the pit. The nursery evidently mixed them.” The station trees 
fruited for the first time this season, bearing white fruit. Since they prove to be 
spurious an effort will be made to procure and test the true variety at as early a date 
as possible. 

Brunson.—Very closely resembles Kalamazoo, although of distinct origin. 

Brown.—New, from Berrien county. Nearly the entire crop rotted this season. 
Very similar to Lewis, but fruited a little better than Lewis last year. 

Champion.—Very large, handsomely colored, of best quality. Several specimens 
weighed from twelve to thirteen and one-half ounces, and measured from ten and one- 
half to eleven and one-half inches in circumference. Too tender to ship well. Makes 
few fruit buds and is inclined to be a shy bearer. Ripens with Engle Mammoth. 

Connecticut.—A moderate grower and thus far productive. Fruit medium sized, 
yellow, of good quality. Here it has not proven extra hardy, as claimed. 

Connett (Southern Early).—A large, handsome, white peach of the North China 
or Elberta class. One of the best early varieties. Ripens with Lewis and is a larger 
peach. Not so hardy as Lewis, but entirely free from rot, while the whole crop of 
Lewis rotted this season. Promising for early market. 

Crosby.—Not so hardy as has been claimed and the fruit is inclined to be small 
in spite of severe thinning. Ripens about a week earlier than Chili. Fruit round, yel- 
low, free. 

Crothers.—“Originated on the farm of Mr. Crothers, near Neosho Falls, Kansas.” 
(H. E. Van Deman, in R. N. Y., Sept. 15, 1900.) A medium to large white peach with 
red cheek, firm and of good quality. Has proven an abundant bearer here. Ripens just 
before Gold Drop. : 

Ede (Capt.)—Resembles Elberta in shape, color and flavor, but is not so large. 
Ripens several days earlier than Elberta. Very subject to leaf curl. 

Engle Mammoth.—Large, roundish, yellow, of very attractive appearance and fine 
quality. Very productive and one of the most valuable market varieties grown. Season 
middle of September. 

Ford, New.—A large yellow peach of good quality. Ripens with Engle Mammoth and 
does not appear very different from that variety. 

Ford 1.—A large, white freestone, ripening a few days earlier than Lewis. Larger 
and more attractive than Lewis. Quite free from rot. Bore heavily this season and 
deserves further trial. 

Ford 3.—Almost too late for this climate, not fully ripe October 25. Fruit large, 
white, of rather poor quality. 

Ford Red.—An oval-shaped white peach ripening in early September. Resembles 
Ford 1, but ripens a number of days later. 

Foster.—Large, yellow, of the Crawford type. A handsome variety of good quality, 
but unfortunately it is tender in bud and a shy bearer. 

Gold Drop.—Hardy and productive to a fault. When severely thinned it is one of the 
most profitable late market kinds. Round golden yellow, of good quality. Season late 
September and early October. 

Greensboro.—A new peach from Greensboro, N. C. In color it is creamy white, 
delicately blushed with light red. Shaped like Elberta and is about two-thirds the 
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size of that variety. Ripened three days earlier than Early Rivers, fourteen days later 
than Alexander, and right in the season of the Triumph. It is almost as tender in 
flesh as Early Rivers and will require very careful handling. Does not seem very prom- 
ising for the North. 

Husted 101—A medium to large peach resembling Chili strongly in appearance, 
but ripens twor weeks earlier. Quality very good. Bore heavily this season. 

Ice Mountain.—Too late for this climate. The fruit, still green and hard, was frozen 
on the trees this fall about the middle of November. 

Iron Mountain.—A few days later than Salway. Large, white, of low quality. No - 
good here. 

Jersey Yellow.—An oval-shaped yellow peach resembling Wonderful, but is ten days 
later. Inclined to be unproductive and is not considered promising. 

June Rose.—A showy, white peach of rather tender texture ripening in early Sep- 
tember. Usually quite productive and of good quality. 

Kalamazoo.—Hardy and very productive. Fruit medium to large, yellow, usually 
with red cheek. One of the most profitable market varieties grown in Michigan. Sea- 
son middle of September. 

Kallola.—A creamy white peach of large size and good appearance, but of low quality. 
Ripens in late September. Not valuable. 

La Fayette.—Trees received from C. Engle, Paw Paw, Mich. The fruit closely 
resembles Crosby, but the leaf glands are globose, while those of Crosby are reniform. 
Requires further trial. 

Lemon Free.—A large, greenish yellow peach, ripening about with Smock. Although 
not very attractive in appearance, the quality of the fruit is good and the trees are 
productive. Seems to possess a fair degree of hardiness, as it was one of the forty- 
seven varieties to fruit after the freeze of 1898-9. Promising for late market. 

Lewis.—A well known Michigan seedling. Hardy and very productive. Of medium 
size, white, fair quality. The fruit all rotted this season. 

Longhurst. This variety is of the Chili type and ripens in the season of the Chili. 
It seems to be an improvement over the latter, being smoother, larger and more 
highly colored. : 

Lorentz.—A large, yellow, oval-shaped peach of good quality, ripening with Salway. 
Less than half a crop this season on five-year-old trees. 

Muir.—A. California. seedling reported to be one of the best originated in that 
state. Here it proves to be a shy bearer. The fruit is of largest size, yellow with 
a dull red cheek; of quite good quality. Ripens in late September. 

New Prolific—A medium to large yellow peach of good quality. Ripens with 
Kalamazoo. In fruit resembles that variety. 

Oceana (Husted 130).—A promising new variety, ripening in early September. The 
fruit is large, yellow, with red cheek, free, of very good quality. Bore a full crop this» 
season and has usually been productive. 

Ostrander.—Of large size, yellow well shaded with red. Ripens late in. August. 
Lacks hardiness and productiveness. 

Pallas.—Of the South China race; origin Georgia. Color white with red blush; 
form oval with pointed apex; size medium; quality fair to good. Season early Sep- 
tember. Not considered very desirable. 

Pickett—A medium sized yellow cling, ripening in late September. No good 
here. 

Princess.—Of largest size, white, free; tender in bud, unproductive. 

Prize.—Strongly resembles Late Crawford and is no more productive than that 
variety. Received from Stark Bros. in 1892. 

Prize 1.—Also received from Stark Bros. Cannot be distinguished from Prize. 

Red Cheek.—Of large size, roundish; color yellow with bright red cheek; season 
last of September. Curls badly. Planted to some extent for market, and is well spoken 
of by some of the growers of this section. 

Rivers.—An old variety found in many of the Michigan orchards, but no longer 
planted to any extent. White, very tender, of fair quality. 

Roser.—Received from I. E. Ilgenfritz, Monroe, Mich., in 1892. <A late white free- 
stone of poor quality. Ripens with Smock. Not valuable. 

Salway.—Unquestionably the best peach for October. Large, round, yellow with 
red cheek, fair to very good quality, depending on the season. Fairly hardy and 
usually productive. Rather late for this climate. 

Shipley.—Quite unproductive. The fruit is large, yellow, with red cheek, of fair 
quality. Ripens in late September. 
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Smock.—An old variety well known and much esteemed for late market. Color 
greenish yellow, with a slight red blush on exposed surface; quality quite good, but 
inclined to be a little sour. Wood brittle, easily broken by winds. Quite free from 
curl. 

Smock, X.—Ripens a few days in advance of Smock, but otherwise is not different. 

Smock, Beers.—Cannot be distinguished from Smock on the station grounds. 

Smock, Hanee.—Does not differ from Smock here. 

Sneed.—Originated by J. L. T. Sneed, of Tennessee. Tree a good grower with 
large, long, light green leaves. Glands reniform. Size of fruit small to medium; 
form roundish oval; color creamy white, shaded with light red: flesh tender, juicy, 
of fair quality; semi-cling. Ripened this season six days earlier than Alexander. 
This variety lengthens out the peach season by several days, but aside from earliness 
it has little to recommend it. 

Spottswood.—Color greenish white, rather unattractive. Ripens last of September. 
Not very desirable. 

Stark Heath——A large white cling of fair quality, ripening about the middle of 
October. Strongly resembles Heath Cling. 

Stevens Rareripe.—Size medium to large, roundish ovate; color creamy white with 
red cheek; flavor vinous and sprightly; season middle to late September. <A profitable 
market variety in some sections. 

St. John.—Does not make many fruit buds and hence sometimes fruits rather 
sparsely. However, it is usually considered quite profitable for market since it is 
one of the earliest yellow peaches. 

Stump.—An old white variety no longer planted by Michigan peach growers. The 
trees are inclined to be unproductive and the fruit is tender for shipment. Season 
late September. 

Summer Snow.—A small white Gling of low quality, ripening in late September. 
Worthless. 

Surpasse.—Received from Ellwanger and Barry in 1890. A large, handsome, yellow 
peach of fine quality, ripening in early September. <A shy bearer. 

Switzerland.—A medium to large, white freestone, ripening in late September. 
Differs but little from Stevens Rareripe. Has proven fairly productive, and in some 
sections has been grown with considerable profit for market. 

Tallman.—Buds of this variety were received from H. B. Tallman, Tecumseh, Mich.- 
in 1894. Proves to be a small white peach of good quality, ripening with Triumph. 
Not valuable. 

Triumph.—This new peach fruited in a great many orchards of the State during the 
past season and has generally been well spoken of, although in some instances com- 
plaints of small size have been made. In the market it sold better as a rule than the 
white-fleshed varieties of its season. It ripens about two weeks later than Alexander, 
and for its season bids fair to prove the best variety grown unless superseded by 
Dewey, for which strong claims are made. The tree is an upright spreading grower, 
vigorous, hardy, productive, and an early bearer. Size of fruit medium, or a little 
above, roundish; color yellow, well overlaid and blotched with dull dark red; flesh 
sweet, melting, juicy, quite good; semi-cling. Rotted badly this season, but not to 
quite so great an extent as some of the early white varieties. The pr incipal faults of 
this variety are dull color, tendency to cling considerably, susceptibility to rot and 
leaf curl, and inclination to run small unless well thinned. 


Tuskena.—A large, yellow-fleshed, handsomely colored clingstone, ripening the last 
of September. 
Wonderful.—Large, yellow, roundish oval, of good quality. Ripens in early Octo- 


ber. Unproductive. 
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PEARS. 


More than two-thirds of the late pears were blown off by a high windstorm Sep- 
tember 11 and 12. In recording the productiveness of the various kinds when the 
fruit ripened, some allowance was made for the effects of this storm and the figures 
given in the accompanying tabulation are intended to represent the original crop upon 
the trees. 


TABULATION OF PEARS, 1900. 


Abbreviations: Season—e, early; m, middle; 1,late. Form—e, elongated; i, irregular; 0, oblate; ob, 
oblong; obo, obovate; obt, obtuse; ov, ovate; p, pyriform; r, round; t, turbinate. Color—b, brown; 
e, crimson; g, greenish; r, red; ru, russet; w, whitish; y, yellow. Texture—b, buttery; f, firm; g, 
granular; m, melting; t, tender; br, breaking. Flavor—a, acid; m, mild; as, astringent; j, juicy; 
S, sweet; v, vinous; p, perfumed. Use—d, dessert; k, kitchen; m, market. 


{ | 
N Color. 
) 
,| 8 aC | 
Name. ro : Sie £ > 
2 g a n| se] 3 ; il ee S is 
= 5 =D a © tus 

a2 lg. WIE e lo 8 Se eee 

Bu Ea R >in] & cs mn || ae | & |e 
Augouleme...... 1891 | May 12 | Oct.Nov. | 10 | 10] 8 ob obo y w b |m vy! 8idm 
JA ATO Aerie oe 1888 Foon? 1 Oct. Dh) A S658 obt p ygr|w| m | vp | 9dm 
PATA BA TING. vi: we Gale vie 1889 ie le: e Oct. TWO |e 458 obo p yru | w/tbm| v | 8m 
BATELCO. « -6:0.5 5,0. 01 1891 Bi 4 m Sept. 9) 9| 4.6 obt p yr witbm| yv 7dm 
Bloodgood........ 1888 6514, | mea | LON) 3.2 t obo yru | w m/sp/8d 
Le OE Sea goecieee 1888 Be. eit Oct. | 10/ 1]| 6.2 p yru |w/mb/sjp 10dm 
Boussock. ........ 1891 ae Tn SOD is NC L0ni. dn) OG r obo yru |w/]bm|sjp| 6|/m 
AAD Discs ese esite ae 1888 oe) Ee Pe mace PLO ELON eS t yr wi bm v | 7)dm 
Dana Hovey...... 1888 S14 Oet-Nova aon 18H 2 oboobtp | yru | w/| gm|] sp /10| d 
Dearborn. .i<3...2 5). 1891 se 1b AMOS 8 a6) | aDullod rp y wim 8 4\ d 

| 

Desportes........ A89L | 8) “1S eae: GP 1.9352 p gy |w/ m s |B}. 
Drouard...........| 1890 co 1b Nove. 7 jl) 2Bhloh| fae obt p yru | witbm| sp | 5m 
Early Duchess....| 1892 ‘“ 14] m Sept. cl eed tae obo p yr witbm), v 7| m 
Elizabeth......... 1891 eo ke 1 Aug. 10; 10] 3 r obo yr wel sp |8 d 
Esperen.......... 1891 oF Vid Oct. LOM) Se 258 r obt p yru | w|tgm| vo) pie 
Fitzwater.........| 1891 ee! Oct. Tal whl a obo p yru |wibm| s 9'dm 
MOLOMUISN oi 2.015 ace 1891 oe: WLS 1 Sept. 10; 10) 9 oboobtp) yrur| w! m sj | 7idm 
Fred Clapp....... 1888 “14 |1Sept. Oct.| 10] 1] 3.6| robopi | y w bm v | 8idm 
Gansel Seckel....| 1892 ame at Oct. 8} 1] 4 rol Yrs) Wels eo | Hisar 
Ene a6 Jeena 1888 ig, Oa Reece 8|10| 3.9 p gyr|w| m |jvp| ¥dm 
PIOWON. waiels octet «i> 1888 Oe ic! 1 Sept isl LOA Ges rp yr w/ m vy | 6) m 
LONE AA erica see 1893 Dees ie Oct ETE ES TR roi yru | w t mv | 6).ea6 
BIOTIOR s aotic'oie'sicicsis)s 1897 £6) 155) Oct, Nove & | i 256 obo p yra |'w)e br] v org 
GI@ILOMes' ss deyee 3 1891 sé 15 | Nov. Dec. | 10 | 8] 5.1 | rovobtp yr wi fb!svi|4m 
Kentucky ........ 1891 “ 14| mSept. | 10) 5] 2.5 t y wiecbg| v | 3)... 
IMn eM Sener 1893 cep te! 1Au Cyl Lose p yr w f 8 Blkaw-: 
Lawrence... 2..".. 1888  ~13)|\Oct. Dee 7| 7] 8.6| obo obtp y w; m sp | 9%9dm 
DAWROD i605 ore.0 sir'n' 1889 6 14) +e Aug. 9) 2] 6.2 obo p yw w| br s | 3}m 
Longworth........| 1891 “ 15 | Sept. Oct.| 10! 10] 4.8 obo t y wi fg 8 Olepae 
Lucrative ........ 1888 ‘6 12 m Sept. OMS ioe obo p y wi; m 8 9 a 
Marguerite....... 1889 Le ae 1 Aug. 97110.) 3:8 p obt y w b Vie cSy cee 
WET Ges cio a ces 1891 6 14 | Nov. Dec.| 8/] 9] 4.2] oboobtp]} yru | w f Vi) lees 
Mount Vernon...) 1894 © 13 | Oct. Nov. | 10 | 10} 5.2; robtp v w |t bm! jvp)| 7m 
Onondagars....0.): 1891 | ‘“ 14] 10Oct. 10 | 7| 6.2 | obo obt p y w | te dae is) fe 
Pitmaston........ 1891 so 14) 6. Oct. 10} 3| 10.6 | ob obop | yru | w|mb/ vp | 6m 
HRE CMO L raraaie'a tists cv 1891 Ai 904 Oct. pe hal are! obt p y wibm| v |} 6m 
Rostiezer ......... BE |S Er a eat 10 | 10} 2.2 obo p yru | w/bm| sv /10) d 
Rutter.-.......... 1892 so 14 Oct. 10! 5] 6.8 rp i w|bm)| svj|ima 
Heckel yoo: v2.05 sc: 1888 ser 14 Oct. 9) LOW 2.2 oborp |ybru| w tbm sb 10ma@ 
BNSIGAON bec <0i5i0:0:0,6 | 1890 are: Oct. 9| 5| 4.4] robt obo Tus yi) wv} om: sv | 8mdad 
SOUVENIT ois se... 1890 le! Oct. 8| 4] 6.6 obo p y wi] tm vy | 5) m 
BBODLINGE sic. svc cs 1888 ac 14! | “mn Sept, a) 10d ae7 t yr POO |S | anaes 5) m 
Summer Beauty..| 1895 se 13") om: Sept.109!) 2°) 2622 obo yr w b s 5 m 
Summer Doyenne, 1888 4 e Aug. LO7}e ie|) ab r obo yb w itbmsvp| 5 a 
Vi G Grae edecean te 1889 st Ae |) om Are 1) 100) do) a2 obt p r w 6 | mm» |i 
Winter Nelis..... 1888 ‘6 14 | Nov. Jan 8|10| 2.6 obo yru | w|tbm| sp |10j\dm 
HE NEL Randige COaoee 1894 ss 14 | Nov. Apr: | 10 | 10 | 7.8 r yru |w | Cia mass 3) stata 
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A comparative test of early spring spraying with copper sulphate, one pound to 
fifteen gallons of water, and late spraying with Bordeaux mixture just as the 
fruit buds were about to open, resulted this season in favor of the latter treatment. 
The Flemish Beauty, in particular, was observed to be almost entirely free from scab 
where given the late application of Bordeaux, while fruit of trees sprayed early with 
copper sulphate was considerably affected. The scab fungus is very apt to make its 
appearance in the blooming period, attacking the fruit stalks and causing the falling 
off of much of the young fruit. Bordeaux mixture applied after the flower buds 
are well formed, but before any have actually opened, not only prevents largely this 
attack upon the fruit stalks, but also keeps the fruit itself free from the disease. 

Standard pear trees on the station grounds are often mistaken for dwarfs. This 
is because the trees are started low and headed-in each season, thus giving them a 
dwarfish appearance. Some of the advantages claimed for this system are: Greater 
ease in thinning, picking and spraying, and less liability of the fruit blowing down. 
About the only objection to low heading is that it makes the working of the ground 
in the orchard a little more diflicult. But this objection is not a very serious one 
in the case of the pear, since the trees are usually quite upright in habit of growth 
and admit of close working with a horse, even when headed almost to the ground. 


NOTES ON VARIETIES. 


Angouleme.—One of the best late fall market varieties. Succeeds best as a 
dwarf. Of large size, oblong obovate; color greenish yellow; quality very good. 
Largely grown. 

Anjou.—A fine fall pear, but a shy bearer while young. Twelve year old trees have 
fruited very sparsely as yet. Color yellow, often with a brownish red cheek; quality 
very good. October and November. 

Ansault.—An early and abundant bearer. Ripens just before Sheldon and resembles 
that variety in general appearance. 

Bartlett.—One of the most popular home and market pears grown. Fruits well here. 
Season early September. 

Beauty (Summer).—A medium to large yellow pear of only fair quality. Rots at 
the core. Seems to have little to recommend it aside from vigor of tree. Follows 
Bartlett closely in time of ripening. Introduced by Otto Locke, of New Braunfels, 
Texas. The trees were received from the Division of Pomology in 1894. 

Bloodgood.—A valuable dessert pear, ripening in August. Size medium, turbinate; 
color yellow, well covered with brownish russet; quality very good. 

Bose.—Size large, pyriform; color dark yellow, nearly covered with patches and dots 
of cinnamon russet; quality best. A valuable autumn variety for home or market. 

Clapp Favorite——Large, turbinate; yellow with brownish red cheek; quality quite 
good. A good grower and an abundant bearer, but the fruit is liable to rot at the core 
and should be picked before fully ripe. Quite subject to the attack of pear blight. 

Dana Hovey.—Fruit rather small, obtuse pyriform; color yellow, russeted; quality 
best. Ripens in October and will keep a number of weeks. A valuable dessert variety. 

Dearborn.—Size small, roundish, pyriform; color clear light yellow; quality rather 
low. Not very valuable. August. 

Desportes.—Size medium or a little below; color greenish yellow, blotched and 
specked with russet; quality rather low. Inclined to rot at the core. Not valuable here. 

Drouard.—Size large, roundish pyriform; color yellow, considerably russeted; 
quality good. Not very productive as yet, but otherwise promising for market. 
November. 

Early Duchess.—Resembles Angouleme in shape and color, but has a smoother sur- 
face. Ripens three weeks earlier. Requires further trial. 

Elizabeth (Manning.).—Size small, roundish obovate; color yellow with bright red 
cheek; quality very good. The tree is a fine, shapely grower and an abundant bearer. 

Esperen.—Fruit medium, or a little below, roundish obtuse pyriform; color light 
yellow, well covered with cinnamon russet: quality fair only. Blights badly here. 

Fitzwater.—Size medium, obtuse pyriform; color yellow with tracings and blotches 
of cinnamon russet; quality good. Quite unproductive as yet. October. 

Flemish (Beauty).—Very subject to the attack of scab fungus, but a fine, hand- 
some pear when well grown. Size large, obtuse pyriform; color greenish yellow, 
somewhat russeted, and with a brownish red cheek; quality very good. Late Sep- 
tember. 
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Gansel Seckel—A medium sized, roundish oblate pear, yellow in color, overlaid 
with cinnamon russet, particularly toward the calyx end. The flesh is white, juicy, 
melting, somewhat granular; quality good, not rich and with none of the spicy flavor 
of the Seckel. The tree is an upright, spreading grower with a roundish head. Trees 
set in 1892 fruited this season for the first time. 

Gitfard—A medium sized pear of good quality, ripening in August. In color the 
fruit is greenish yellow, sometimes with a dull red cheek. Valuable for home 
planting. 

Howell.—A very smooth, roundish pyriform variety, of light yellow color with blush. 
Bears annually and abundantly. A good home and market variety. September and 
October. 

Idaho.— A medium to large roundish oblate pear, yellowish with many russet dots 
and patches, and frequently with a reddish brown cheek. Not very attractive in ap- 
pearance. Quality fair to good. ‘The tree is strikingly like Bartlett in growth and 
color of wood. Blights badly. October. 

Jones.—Size small, obovate pyriform; color yellow, russeted; quality good. Does not 
seem very promising. 

Kieffer—A standard variety largely planted at the present time and much used 
for canning purposes. The characteristics which commend it to the commercial 
grower are vigor, early maturity and productiveness of the tree, and _ firmness, 
good keeping qualities and fine appearance of the fruit. Although in no 
sense a dessert pear, it is fairly good for eating raw when well ripened, and for 
canning purposes it is regarded with much favor since it holds together well when 
cooked and develops a good flavor. 

Kentucky—A small, greenish yellow pear of poor quality, ripening in September. 
Worthless here. 

Kraus 41.—Size medium, pyriform; color yellow; quality poor. Late August. Does 
not seem promising. 

Lawrence.—A late fall and early winter variety. Color greenish yellow, slightly 
russeted; quality very good. Grown to some extent for market. October to December. 

Lawson.—Large, yellow with red cheek; handsome but of low quality. Twelve year 
old trees have thus far fruited sparsely. Early September. Lasts but a short time. 

Longworth.—An upright, vigorous grower. Fruit medium, obovate turbinate; color 
light waxen yellow with many small russet dots; quality poor; texture firm, breaking, 
coarse and granular. Not valuable. 

Marguerite——A medium sized, greenish yellow pear of good quality. Apt to rot at 
core if allowed to ripen on the tree. Valuable for home use. August. 

Millett—Size large, obtuse pyriform; color greenish yellow, blotched with russet; 
texture firm, breaking; quality fair only. Keeps all winter. 

Mt. Vernon.—A medium sized, yellow russeted pear of fairly good quality. The 
trees are upright, vigorous growers and quite productive. Valuable for home or market. 
October and November. 

Onondaga.—A large, yellow, slightly granular pear of fair to good quantity. Not 
very productive here. September to November. 

Pitmaston (Duchess).—One of the largest varieties on trial. Shape oblong, obovate, 
remotely pyriform; color yellow with russet dots and specks over the whole surface; 
flavor sprightly, vinous. Being large and heavy this pear blows down badly, otherwise 
promising for market. 

Reeder.—A smooth, fair growing pear, somewhat resembling Howell in appearance. 
The trees are young and unproductive as yet. October and early November. 

Rostiezer.—Tree an open grower with stout, brownish shoots. The fruit is rather 
small, obovate pyriform; color dull, yellowish brown with reddish brown cheek. Not 
very inviting in appearance, but of the best quality. Early September. 

Rutter.—Large, roundish pyriform; color yellow, dotted and netted with russet; 
flavor sweet, vinous. The tree is an upright, vigorous grower. Considered desirable 
either for home or market. October. 

Seckel.— Well known. Grows well and fruits well here. Best for dessert purposes. 

Sheldon.—A medium sized russeted pear of very good quality. Valuable for home 
use, but almost too tender and perishable for market. October. 

Souvenir (du Congres).—Resembles Bartlett in appearance, but is considerably 
larger. Texture tender, melting; quality good. Ripens in early October. 

Wilder.—Twelve year old trees are thus far lacking in productiveness. Fruit 
medium, obtuse pyriform to obovate; color yellow with light red cheek; quality fair 
to good. Upright and vigorous in growth. Ripe in early August. 
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Winter Nelis.—A crooked, poor grower and should be top worked on some straight- 
growing variety. The fruit is small, obovate; color yellow, more or less covered 
with specks and blotches of dark cinnamon russet; quality best; season October to 
January. One of the best winter varieties. 

Zache.—A Chinese sand pear, roundish oblate in form and of large size. Color 
orange with many light yellowish dots and specks; quality poor; texture coarse, 
crisp. The tree is a fine strong grower with large, thick, glossy leaves. Keeps all 
winter. Not valuable. 


QUINCES. 


Variation among quinces is not nearly so great as in other kinds of tree fruits. 
It is restricted largely to differences in shape and size of the fruit. The new varieties 
of the Orange type on trial here differ but little from the Orange quince except in 
some instances for size. 

The crop was good this season. Champion, Missouri and Rea were among the more 
productive varieties. 


TABULATION OF QUINCES, 1900. 


| 
Name. Planted. | Bloomed. Ripe. 
| 
1x91 | May £4 | Middle of October. 
1890 
1895) = | 
1888 | May 25 | Early November. 
1894 | * 25 | Middle of October. 
1888 “25 | Middle of October. 
1891 “24 | Early October. 
Ree AO nnn 0 GCOQD MOREE OBDORORSnOOe SE AAGaneG) 1888 se 104 Early October. 


PV ANN OP EIMNSUIRE: 3 5:e10\5 2 la cist ovata (o,sis/erniewiwiki cial gag einer | 1895 “25 =» Middle of October. 


NOTES ON VARIETIES. 


Alaska—Smaller than Orange, but otherwise not very different from that variety. 

Champion.—Large, ereenish ‘Yellow, firm, crisp, of good quality. An early and 
abundant bearer. October and November. 

Meech.—Below medium in size, very symmetrical in form, slightly pear-shaped. 
Vigorous and very productive. 

Missouri.—A very large quince of best quality. Somewhat irregular in form. Mod- 
erately productive. October. 

Rea.—Vigorous and productive. <A seedling of the Orange. It is a little larger 
and finer quince than its parent. 

Van Deman.—Medium to large, clear, rich yellow. Seems to differ little from 
Orange. 


PLUMS. 


The plum crop this season was badly damaged by rot. Efforts to control this 
disease by spraying have proven rather unsatisfactory here. At the time when the 
rot usually does the most damage the plums are well grown and coated with bloom, 
which so effectually sheds the spray, that not enough remains on the fruit to act as a 
preventive, to any extent, against infection from the spores of the disease. Thinning 
does much good by leaving the fruits farther apart with less chance for the disease to 
spread from one fruit to another. The prompt removal of affected fruit is also a 
valuable aid in the control of the disease. 

The native plums are, with slight exceptions, much inferior to the European and 
Japan kinds as grown in this climate, and nearly all except a few of the newer 
varieties recently introduced have been dropped from ‘the station collection. 


Abbreviations: Form—1, long; o, oval; 
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TABULATION OF PLUMS, 1900. 


purple; r, red; w, whitish; y, yellowish. Adhesion—c, cling; f, free; s, semi-cling. 


Name. Species. 3 
: 
o . | . 
rae alas a 3s | g 
ead ee 2 Sr nites 
Ay > aa = a 
ADUNOANCE ss 2. 5:o sai oieinn = «0 Driflora......:... 1895 | 10 | May 9/| Aug.14) ro 
PRON SEYUNG . 5 s/c 5 nce eka 2 | Domestica ...| 1890 | lo oe 9" | Sept. cr °o 
PATCh DuUK@..2- 2... eecnds cus Domestica...| 1893 | 9 LD £120] oO 
PAI OT fillers «25 bine hie oir o'sis ae te'a Domestica...| 1888 | 9 ore aha ek aS ° 
Baker (Damson).... ...... Domestica...| 1893 | 8 tees b4 ples WIA pea 
POR EUY ie slvr elejels & vieleie's aaiele's:s ate Domestica ...| 1890 | 8 sy 82 “ 30| 4 
PHO Boe ics win ictobaialistela,o 6 biarats Mriforas 3... 1897 | 8 sige, ces ashy | MAES 
PSEA A Wire es alt'elce'sas acleserie Domestica 1890 | 9 14 | Aug. 27 o 
PSUR ATA cave pot. s sivie sielciv'osiy Triflora...... 1893 | 10 MANAG im 2T r 
SGU DATE: INOW ae dai fale < oleeiwis Domestica 1890 | 8 “~~ «9 | Sept.18 | rob 
BEEN cree AceCR Te aici cie six’ ores Triflora. -. 2% 1890 | 9 seri?) | Auge.28:) ro 
EO BARGES GNU rin eacioonetece Domestica...| 1893 | 8 ‘ 7 9 | Sept. 23 oO 
COLUM Ase s seas ee aes oh Domestica...| 1892 | 8 $6412 S855 /EDY) oath 
PISTON G epee sict cc elos wists s.s Domestica ...| 1892 | 9 alt ey 11) 0 
LOST AaiL Feet ne AoS one Domestica ...| 1890 | 6 4 SP) ee a ce: 
LOT COME ae See ee Boe teter | Domestica ...| 1890 | 7 se 19) Amg.'24°] =2r0 
JIC Oe ae ame teihiae & Domestica ...| 1892 | 10 o& A2 cere20 oO 
French Damson........... Domestica...| 1893 | 7 deme PG ae 
(6; Pari tomb is See Geb CHER Domestica ...| 1895 | 8 oh 144 9\Septsi23) 70 
EAN UKE. cok ce Aces Domestica...| 1890 | 9 ae 9 ee PN a0) 
MGSO ert oO oie aisle c alesis nee ele Triflora...... 1896 | 10 she dil Seine ey r 
EU PATIAT (jaro </ascisine|sinistesns Domestica...| 1888 | 9 13) ean Peel ir 
LINDL LENS SSB n ene seeoeanE ee Domestica. ...| 1888 | 9 |.......... coe z2 0) 0 
MANE BLOM on. St ose cai vies ee Domestica ...; 1890 | 9 | May 9) Sept.11 | o 
MO AUCOUI ine s:2 siesiclett e'oiclele e'crs Domestica ...| 1890 | 8 “12 | Aug. 13 | ro 
POMP AN Glee o's cts tp ae ieiets Domestica ...| 1889 | 9 GPa) COP OES le Fe) 
ASOT PU TU oe sa.cia's were te oes Trilora: sc. +s. 1890 | 9 sre oa alye 21 her 
LO Gi tponcpeusageeen couple Domestica...) 1890 | 10 “ 12)| Aug. 27 | r'0 
MIATIAWTIG cad. 2 sa ohlepicro vie octe Cerasifera....| 1890 | 10 po a2, reas | i) 
WTS eh corsie tiaistslen ed sone eas Trifloras..<.> | 1890 | 9 ety A es 104 
MAGGeDUTE 23 2.5 Sec ee ois's Domestica ...| 1890 | 9 “9 | Sept. 24 | ro 
PMETS Cee sail aso sieiossiiebinisier Domestica ...| 1896 | 7 eee Py oh AO, 
Moldavka Domestica...| 1888 | 9 ss Ad | Aug..22 9) 
Monarch...... Domestica ...| 1893 | 9 * 9] Sept.25/] o 
1 1G 6 PCS SE Se Re ae ote Domestica...| 1892 | 9 new 4 i at gl Ngee) 
ATEIIENO . 20 ssitke = ajo:sccige ein Domestica ...| 1888 | 9 ser 914 | Auge 22) |) 10 
ECU! PUNG2 occa tees ole etse rinora:: 3. - | 1890 | 9 19) | July 28 | re 
SONIL ITE Wor ae ED MOBAP Ret pee | “Erifloras sss. | 1893 | -9 £85 0 59))| CAN eo ah eee 
BBIPPSCH. hie settee Domestica... 1890 | 8 Sec Sept: Gal) os 
Shropshire (Damson)...... Domestica ...| 1890 | 8 ry aL an O 
DRAM ccc. tg d sacs eal Domestica...| 1890 | 9 $55 412, lier aay OP aK 
| 
WACEORIAS aoa Satta ata a Salles Domestica..., 1890 | 8 oe AZ oe MS MO 
Wangenheim: 0.05.28... Domestica ...) 1890 | 10 ss 14 ce | Ow 
SWAGE ROMS si fe cic cle aolew titer Triflora...... 1895 | 8 Sie 49 £S Ee 
VV RENAN eee an ctta niave'a sluiayete sina TOA scisn so 1#94 | 9 oe 9} July 30/ o 
CAG WDE DS. cas sip nie ciclo s arate Domestica ... 1893 | 10 © 9) | Sept. als 70 
OREO state sles ae vske ios ots Triflora...... | 1890 | 8 “91 July 20) 4 
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Agen Prune.—A medium-sized, dark purple plum of very good quality, ripening in 


early September. 
market. 


Arch Duke.—Black with light blue bloom. 


A good mid-season variety, but rather small for best results in 


Size medium to large, roundish oval, 


slightly compressed. Lacks productiveness here and has the fault of dropping as soon 


as ripe. 


Season a few days earlier than Grand Duke. 
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Aubert (Yellow).—Closely resembles Yellow Egg in tree and fruit. Moderately pro- 
ductive. Rotted badly this season. 

Baker (Damson).—Small, blue, of fair quality. Unproductive. 

Bavay.—A medium sized, roundish plum, yellow, of best quality. Quite productive. 
Valuable both for home and market. Last of September. 

Bradshaw.—Very large, oval, reddish purple, of good quality. A valuable market 
variety, but quite subject to rot. Ripens last of August. 

Burbank 7.—A roundish, yellow plum of very good quality, ripening in late Sep- 
tember. Rather unproductive. 

Coe (Golden Drop).—Very large, oval, yellow, of good quality. Fine for canning. 
Hardly productive enough for market. Late September. 

Columbia.—A large, dark purple plum of good quality, ripening in early September. 
Rots so badly as to be almost worthless. 

Diamond.—One of the most profitable market varieties. Size large, oval; color 
black: quality fairly good, though rather acid. Usually rots but little. The tree is a 
good grower. Late September. 

Early Red.—One of Prof. J. L. Budd’s importations from Europe. The tree is an 
upright, spreading, rather weak grower. The fruit somewhat resembles Lombard, but 
ripens two weeks earlier. Not valuable. 

Engle.—A medium sized, greenish yellow plum of first-rate quality, ripening in early 
August. The tree is a good grower and very productive. 

Field.—Ripens a few days earlier than Bradshaw and is somewhat similar in appear- 
ance to that variety. The tree is a strong upright grower. Unproductive here. 

French Damson.—A small, roundish blue black plum, ripening the middle of Sep- 
tember. Somewhat larger than Shropshire Damson. Inclined to be a thin bearer. 

Giant.—A cross between Pond Seedling and Prune D’Agen, originated by Luther 
Burbank. Size very large, oval; color dark purple; flavor sweet, pleasant; quality 
very good. Somewhat lacking both in vigor and productiveness. Middle of September. 

Grand Duke.—A very large, black, oval shaped plum of quite good quality, ripening 
in late September. Quite productive. The large size and handsome appearance of this 
variety renders it a valuable market sort. Quite free from rot this season. 

Kingston.—A large, late, blue black plum of fair quality. An abundant bearer 
and one of the most profitable kinds for market. 

Lincoln.—Large, roundish oval; color dull red, mottled; quality very good. A good 
early variety, ripening the middle of August. 

Lombard.—Well known. Has been largely grown for market, but is now giving way 
to newer kinds. 

Lyon.—Large, roundish, yellow, very good. Rots badly. Late August. 

Middleburg—A medium sized, late, reddish purple plum, grown to some extent for 
market. Inclined to burst when ripe. 

Moldavka.—A large, yellow plum resembling Yellow Egg. Quite unproductive. 

Monarch.—A valuable new market variety, ripening in late September. Fruit medium 
to large, roundish; color dark purple, almost black; quality quite good, although a 
little acid. The tree is a fairly vigorous grower and a regular, abundant bearer. 

Murdy.—Of the largest sized, roundish oval; color reddish purple; quality good; 
quite productive. Early September. 

Orel 20 (Long Blue).—Does not merit favorable mention. A shy bearer and the 
fruit is too small for market. 

Shipper.—Not valuable here. Fruits sparingly and rots badly. 

Shropshire (Damson).—A very small blue plum, valuable for preserving. Brings 
the highest price in market. A good grower and a regular, abundant bearer. 

Victoria——A plum of large size, good quality and handsome appearance, but rots 
so badly as to render it almost worthless. Color yellow, mottled with red and purple; 
season late August and early September. 

Wangenheim.—A black German plum of good quality, ripening in early September. 
Only moderately productive. 

Yellow Egg.—tLarge, oval, yellow, quite good. Ripens last of August. Fairly good 
for market purposes. 


JAPAN PLUMS. } 


Abundance.—One of the best known of the Japan plums. An early and very abun- 
dant bearer. Yellow, shaded with red, somewhat tender, juicy, of good quality. 
Early August. 
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Babcock.—Size medium, roundish conical; color yellow, shaded with reddish purple; 
quality fair only. Ripens a few days later than Burbank. The tree is an upright, 
slightly spreading grower, with reddish brown shoots. Requires further trial. 

Burbank.—A vigorous, rampant grower, requiring severe heading in to keep it within 
bounds. The fruit is medium to large, roundish, tapering slightly toward the apex, 
of quite good quality. Valuable for market. Late August. 

Chase.—A medium sized, roundish ovate plum, dark, dull red in color, of fair to good 
quality. Ripens about with Burbank. A thrifty grower and an abundant bearer. Of 
value for market purposes. 

Hale—A medium to large, light yellow plum tinged with red. Of fine quality. The 
tree is a very vigorous, upright, spreading grower. Not so hardy as Abundance and 
Burbank, which quite likely may be accounted for by the fact that it grows late into 
the season and frequently does not ripen its wood well. The light color and tender 
texture of the fruit render it of questionable value for shipping purposes. Five year 
old trees have fruited very sparingly. Early September. ~ 

Long Vruit.—A very early red plum of small size and poor quality. Not valuable. 

Maru.—Size small to medium, roundish; color dark red with many yellow dots; 
quality poor. Of little value. 

Ogon.—A yellow, early ripening plum of low quality, and rather unattractive appear- 
ance. 

Red June.—Tree a fairly vigorous grower and an abundant bearer. The fruit is of 
medium size, cordate, elongated at apex: color red; quality quite good; season late 
July. The best Japan plum on trial, ripening before Abundance. Valuable for early 
market. 

Satsuma.—A medium to large, roundish plum, dark purplish red in color, of very 
good quality. The flesh of this variety is dark purple. The tree is a vigorous, up- 
right, spreading grower. Not so hardy as some of the Japan kinds, but an abundant, 
regular bearer under ordinary conditions. The trees froze quite badly during the 
winter of 1898-9, but recovered sufficiently to’bear a full crop this season. A valuable 
variety for culinary and market purposes. Quite free from rot. Late August. 

Wickson.—One of the largest and handsomest of the Japan plums. Color yellowish 
amber, well overlaid with dark red; quality quite good; keeps in perfect condition 
for some time after picking. The tree is a close, upright grower, strikingly like 
Prunus Simoni, which variety is thought by some horticulturists to have entered 
into the cross which gave the Wickson, although Luther Burbank, the originator, 
claims it to be a cross between Burbank and Kelsey. Here the tree behaves much 
like Simoni, the bark begins to take on a dark, unhealthy appearance as the tree 
gets age, and the lower buds die out along the branches leaving only a tuft of leaves 
at the extremity. Much more tender in bud than Abundance and Burbank, and does 
not bear regularly like these varieties. It does not appear very promising for mar- 
ket purposes. 

Willard—Roundish oblong, red, ripens in Jate July. The quality is so poor as to 
render the variety almost worthless. 

Yosebe (Earliest of All).—The first plum to ripen on the station grounds. Small, 
roundish conical: color red; quality poor. Has little to commend it aside from earliness. 


GRAPES. 


There are one hundred and fifty varieties of grapes in the station collection. Quite 
a large number of these are crosses between European grapes and some of the American 
species. To this class belong the Rogers’ hybrids and others. While finer quality 
has in many instances been secured, the vinifera cross has always brought to the new 
variety thus originated more or less undesirable characteristics. Here these hybrids 
fruit sparsely, mildew badly, and many of them are inclined to be tender, weak 
growers. While a few are worthy of a place in the home collection, none are con- 
sidered very desirable for market purposes. 

The varieties which are best adapted for general cultivation in this climate are 
those which have pure, or at least a preponderance, of native blood as Winchell, 
Diamond, Worden, Niagara, Concord and Delaware. 


EXPERIMENT STATION BULLETINS 


TABULATION OF GRAPES, 1900. 


Abbreviations: Bunch: Form—c, compact; cy, cylindrical; 


—o, oval; ov, ovate; r, round. 


r, roundish; s, shouldered. Berry: 


whitish; y, yellowish. Season—b, beginning ; m, middle; e, end. 
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Color—a, amber; b, black; g, greenish; p, purple; r, reddish; w, 
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TABULATION OF GRAPES, 1900.—CONCLUDED. 
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NOTES ON VARIETIES. 


Adirondac.—Lacks hardiness and productiveness. 

Agawam.—Fruits sparingly and mildews badly. , 

Alice.—Rather late for this climate. Ripens unevenly and is of rather poor 
quality. 

Aminia.—Clusters small and loose. Very subject to mildew. 

Barry.—Bunches imperfect; mildews badly; very unproductive. 

Bell.—A white grape of good quality ripening the middle of September. 

Berlin—White, of good quality, inclined to be unproductive. 

Black Eagle—Color, black; quality very good. Cluster, large, long, conical. Lacks 
hardiness and productiveness. 

Brighton—A well known red grape of best quality, ripening the middle of Sep- 
tember. Somewhat variable in its behavior and often inclined to mildew but under 
favorable conditions it is one of the best of the red grapes for home or market. 

Cambridge.—Very similar to Concord but ripens two weeks earlier. 

Campbell—A new early grape of the Concord type. Highly spoken of in many 
localities where it has fruited. Did not make so good a showing here as last season. 
The clusters were very loose and the crop light. Ripens with Moore and will keep 
several weeks. Does not shell like many of the early varieties. Requires further trial. 

Catawba.—Does not succeed here. Fruits sparingly and does not ripen well. 

Caywood.—A black grape of rather poor quality ripening the middle of September. 
Shells badly. 

Centennial—A small white grape of best quality. Valuable for dessert purposes. 
Late September. 

Chidester—A vigorous grower somewhat lacking in productiveness here. Cluster 
large, moderately compact; berries medium to large. A little lighter colored than 
Concord, of very good quality. Ripens shortly before Concord. 
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Colerain.—A white Concord seedling, vigorous and fairly productive. Ripens two 
weeks earlier than Concord. 

Columbian.—A very large dark purple grape of fine appearance, but too poor in 
quality to be valuable. 

Concord.—The best known and one of the most reliable varieties grown. 

Cortland.—Black, of poor quality. Strongly resembles Champion in fruit and 
foliage. 

Cottage——A Concord seedling raised by E. W. Bull, originator of the Concord. A 
strong vigorous grower bearing fruit similar to Concord in appearance, but two weeks 
earlier in time of ripening. 

Delaware.—The most valuable red grape grown in Michigan. Ixcels both for dessert 
and market purposes. 

Diamond.—A white grape of very good quality ripening just before Concord. The 
vine is vigorous and quite productive. Valuable for home use and is grown to quite an 
extent for market in some grape sections. 

Dracut.-—A large red grape ripening the middle of September. Very foxy and poor in 

uality. 
‘ Duchess.—White, of good quality, keeps well. A good home variety. October and 
November. 

Eaton.—Large, black, unproductive. Late September. 

Empire State—A white grape borne in very long cylindrical, shouldered clusters. 
Moderately productive and of quite good quality. 

Esther.—A white grape of fair to good quality. <A little lacking in juice and 
almost too mild in flavor. The bunches are usually of good size and quite well filled. 
Ripe in late September. 

Etta.—White, of poor quality. Productive but not valuable. 

Geneva.—A white grape ripening in early October. Lacks quality. 

Goldstein.—A strong grower, very productive; bunches of medium size, compact. No 
improvement over Champion which variety it resembles. 

Guinevra.—A white grape received from C. Engle, of Paw Paw. <A good grower 
and quite productive. The bunches are large and very compact. Said to be a seedling of 
Salem. Seems to be valuable. Ripe in early October. 

Herbert.—A black grape of good quality, ripening about the middle of September. 
One of the best of Rogers’ hybrids on trial. 

Honey.—A white grape of very good quality but too unproductive to be of value. 

Hosford.—A large black grape of fair quality ripening about the middle of Sep- 
tember. Quite unproductive here. 

Iona.—A red grape of best quality. Season late, ripens unevenly and cannot be 
relied on in this section. 

Jefferson.—Color red, quality very good. Ripens late and keeps well. Usually quite 
productive. Valuable for home planting. 

Josselyn 5.—A white grape ripening in late September or early October. Quite 
productive and of good quality. 

Josselyn 9.—A dark purple grape of poor quality. Not valuable. 

Josselyn 10.—A black grape. Very unproductive. 

Lindley.—Fruits sparingly and mildews badly. 

Lyon.—A strong grower. Only moderately productive. Color white, quality very 
good. Bears some resemblance to Niagara. Early October. 

Massasoit.—Bunches small and loose. Mildews badly. 

Merrimac.—A failure here. , 

Moore.—A good early black grape. Inclined to be rather unproductive. 

Niagara.—White, productive. Valuable for market. Well known. 

Northern Light—A white grape ripening in late September. Inclined to be 
unproductive. ; 

Osage.—Black, unproductive, not valuable. Somewhat foxy. 

Owosso.—Red, of fair quality, a shy bearer. 

Ozark.—A strong, vigorous grower and quite productive but the fruit is of rather 
low quality. The berries are blue in color and are a little smaller than the Concord. 

Pocklington——A well known white grape. Succeeds fairly well here. Middle of 
October. 

Poughkeepsie.—A poor grower and quite unproductive. 

Presley.—Small, red, of poor quality. 

Pulpless.—A large black grape of rather poor quality. Middle of September. 

Requa.—Subject to mildew and anthracnose. 
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Rochester.—A red grape borne in very compact clusters. Of low quality, quite 
foxy. 

Rockwood.—An early black grape. Shells badly and is of low quality. 

Salem.—A shy bearer here and very subject to mildew. 

Telegraph.—Early, black, of poor quality. The clusters are very compact. 

Triumph.—Vines quite vigorous and productive of clusters of the largest size. Color 
white, quality rather poor. Almost too late for this climate. 

Ulster—A red grape of good quality ripening in late September. The bunches 
are of medium size and quite compact. Sometimes sets too much fruit and fails to 
ripen well. Valuable for home planting. 

Vergennes.—Red, ripens late and keeps well. Quality very good. Valuable for 
home use. 

White Beauty.—Of good quality and usually quite productive. Has some value for 
home planting. 

Wilder.—Color black, quality very good. Late September. Subject to mildew and 
, fruits rather sparsely. 

Willis.—An early white grape. Not very valuable. 

Winchell—A valuable early white grape. One of the first varieties to ripen. The 
vine is a good grower and quite productive. Worthy of a place in every home 
collection. 

Witt.—White, unproductive, of good quality. Not very desirable. 

Woodruff.—The vine is a vigorous grower and good bearer. Fruit red, of variable 
quality. Usually quite poor here. Inclined to set too much fruit in which case it ripens 
imperfectly. Cannot be recommended. 

Worden.—Large blue, of fine quality. A well known Concord seedling. Valuable 
both for home and market. Ripens a few days earlier than Concord. 

Wyoming.—Of medium size, red, of poor quality. The vine is vigorous and hardy. 


APPLES. 


The apple crop was very good this season and quite free from worms, but the late 
fall and winter varieties were blown off badly by the windstorm already mentioned. 

The trees were sprayed early with copper sulphate, one pound to fifteen gallons of 
water, and after the fruit had set three applications of Bordeaux mixture and arsenite 
of lime were made at intervals of from two to three weeks. 

Paris green, heretofore used for the codling moth, was replaced this season by 
arsenite of lime. It is believed that the unusually good success attained in keeping 
the fruit free from worms may be attributed largely to the use of the latter poison. 
Some of the paris green last used was found to be adulterated. 

Arnold.—A medium to large yellowish white apple of good quality. Season November 
to March. Too light in color and almost too tender for market but promising for home 
use. The tree is a good grower and quite productive. 

Bailey.—A very large, showy, red winter apple of sweet, pleasant flavor. The tree 
is fairly vigorous and productive. 

Battullen—tTree a good grower, fruit yellow with carmine blush, smooth and 
attractive. Thus far this variety has not shown itself to be very productive, otherwise 
promising for market. 

Ben Davis.—An early and abundant bearer grown largely for market. An long keeper 
but of poor quality. 

Bietighecimer.—A large beautifully colored apple from Germany. Ripe in early 
autumn. Quality very poor. Not valuable. 

Black Lady.—A very small dark red French dessert apple of only fair quality. The 
tree is an upright, moderately vigorous grower. 

Bottle Greening.—Large, greenish yellow, shaded with dull crimson. A handsome 
apple of good quality. Rather tender for market but a fine dessert fruit. Origin, 
Vermont. November to March. 

Bradford.—A peculiarly marked dark red apple of medium size and firm texture. 
Quality rather low. ° Keeps all winter. 

Buckingham.—Size, large; color, greenish yellow, shaded and splashed with two 
shades of red. Quality fair to good. November to February. 

Canada Baldwin.—A richly colored apple of medium size. Resembles Snow in 
appearance and flavor. Season December to April. 

Chenango.—Medium to large, oblong, conical; color whitish yellow, washed and 
striped with bright red. A well known dessert apple. August and September. 
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Abbreviations: Month—e, early; 


k, kitchen; m, “market. 


m, middle; 1, late. 
oblong; ov, oe ate; Tr, roundish. Color— 
ec, crisp; d, d Ty; f. firm; j, juicy; t, ten fer. 


Flay or—a,. acid; m, mild; s, sweet. 
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Form—c, conical; i, irregular; 0, oblate; ob, 
, green; r, red; ru, russet; w, white; y, yellow. Texture— 


Use—d, dessert; 


n 

o 

= 

cS) 

Name. : = is a ; 

Lo} o > . r=) o . 
2 : = a : . LS ~ 
EAE ad ey) atc S|) ag hele |e 
Solel a z 5 AE passe | Rca ARR gt 
a1] A | Rk B eh eas cet 1 Ba 
IAEETIG Eee erect fe aye on «oe 1890 | 9 | May 15 | 10 | Noy. Mar.| 8.2] o wr} tie) aM 
Bailey Sweet........-..... 1888 | 7| * 17] 10]Nov.Mar.| 6.6) r yr t 8 
Bathe... 20sec ss cseeee 1888 | 10| “* 14| 5|Nov.Mar.| 6 rob| yr | te a 
POM PAWIS. <Sacec.- 22s -- vei 18935) 10} Se 18) 10) | Deco Maye |, 'b.6)|| meviey x) id m 
Bietigheimet ...........-. 1890); 8| “ 15) 1 | Aug. Sept.| 9.2] ro | ry t a 
ESSA Ke DEA LY sido i oroin rein. nie 1888} 7 | “ 14] 10 | Oct. Mar. | 5.5 | ro r Cay || en 
Bottle Greening.......... 1890 |-10 | ** 157 3 | Nov. Mar.| 6:2))roec] gy |tcj| a 
Bough...... A RCE OMIA Wee PSSS! 6S IEEE RETA] ei Auge, |b re y t 8 
Jor iv) Sep cant eanaceuoor 1890 | 9] “ 14) 7|Dec. Mar.| 4.4|/rob| yr | te m 
i fel) || 368 Aer ein ENOVW. Red. |ie9.5, ClO: peuyir. |e tay m 
dO 6 Sets Dees Aprn| 1528 (oon yor Ge. ||) 2m 
10] * 17) 10 |Aug. Sept.) 4.2 |obc] yr t a 
10") 44" "6" Nov: Jan: |--8:5)) 1.0) | "yr | te m 
Oui) eo) i eS Oct eNiar ip. | Oe Te yr, | ie m 
Oui AN eTg Aug. 4.2}/ove] gy | tj m 
107) S&L | Tt | dan. Mays | 254. roe | yr i a 
IP iS: tee 87) PEE | Ne rar Apr, || 7 rob/gyr| f m 
[REE tke tee SLT ge ang. 6 LO NS yL|o Cc a 
8{ © 17) P| Sept. Oct.] 56.8 r y t m 
7) “© 4) 1 Aug: Sept.|. 3-4 | roe) yr t a 
TOS hal 4 eeeoesoeu codecs TOOL IO 9) 89 07) e Aug. 4.4) o gy |cd m 
Early Strawberry.......... 1888 | 98) [OFF ie Auer fi 2.4 |S Ceme yr, [CG | re 
Fameuse Sucre...........- 1890") 82] 88 Te ok Oct? >) 6:2.) ro r t m 
Wayiny.:..5- Be SS. ope. teas tee 1890 |} 10| *“* 17] 1)Aug. Sept.| 5.4/) ro |} yr t m 
10 Td BER oad rrinenar iors 1g92:| 8| * 14] 7/|Dec.June.| 3.2) ro |gyr| fe a 
Blushing... ...-...0...-2... 1888)|"ss3 |: 17/. 84) Nov.aNeb. | "64 | re |) yra istic m 
Garden Royal............:. DBRS 5B] ePA ig ee |b a7, Ang. Sept.|| 2-8 | no yr t m 
CLG EET) TS OeIRSSBEY Bei JOE OE 1890 |} 10 | ‘“* 14] 10 ept. Cr2a ST Crewe |) be a 
Oo) Bea nee ite Sen Iter 1892) ) 92) S57?) ATENoV: Air: 78.8) |r Oe (eyr | tie.) ya 
Gloege ............--.-+-- 1888 | 9] ‘ 14)10})Nov.Apr.| 6.8] ¢ yr f m 
Golden Reinette.... ..... 1888 | 7| “ 14] 10/Aug. Sept.| 3.4/roc| yr] tj a 
Golden Russet............ 1888)1° 10") 9" das! to" ech Apr. | 4:4! roe? }y.rw|) f m 
Golden Sweet ............. 1sy2| 8| *“ 14] 7 |Aug. Sept.| 5 r gy t 8 
PGPODEE ocvc bee bas deceled soe 1890 | 8} ** 14/10] Nov. Mar.| 5.2] ro y ie m 
Dood Mle Uarmnetsc At y eee eesti 1890 | 7) “ 16) 3)|Sept. Oct.| 6.6) ro | yr c a 
GRAS ee eneas oe bf Fede (| as Sept. BaP EON vr t a 
Hagenkopt ake CL | leas 6719 Sept. b.6s) "Rey Tr i a 
TEVOV OS sc cs caves oatacees 10) **” Ga). &) Nov..Mar.| 5-67] re | yr f m 
PARLOY ath apes aden device dc 10) ) es Pi ae Aug. Sept.| 8.4] ro y tj a 
Hubbardston.............. 1088 | 10 | ‘* 17} 5|Nov.Feb.| 7.4] re | yr | te | m 
Aa ewes dnsesinis sss: 1292 | 10; ** 15/]10|Nov.Apr.| 6.4|/roc| yr e m 
lows Keeper:......605-.... 1891 | 10} ‘* 14/10 |Dec. June.| 4 EO ey 5|) st m 
MPSS AM sun's 8a S ciss'ee rnc 1883") Sty) TERITIO Sept. 6 roc| yr |ctj} m 
Jersey Sweet.............. 1888 | 9} “ 16] 10 |Aug. Sept.) 5.2 Peay ze t 8 
POMBE 6. 5%5 esse uses ss 1888] 8] © (17 | 10 | Nov. Mar’ |*4.2 |:re |/-yr | cj a 
TRGB WIGK 6 cele vriec arcane: see 1888 | 6| “* 17/10 |Aug. Sept.| 4.2/rov| y c a 
RST Oia steer ey acc males 1892 |10| *“ 14] 10] Nov. Mar.| 7.4]}roc] yr |tjc|} m 
Bimber- Twigies.:..sces0e.. 1892 | 9| “ 15] 3]|Dec. Apr.| 3.8|roc] yr | fe a 
ROU GNOIGS rs. cost. Meek es 1892} 9| * 15] 10 | Sept. Oct.| 3 TO) |. Vesa s a 
Pe BRO BP rer pee 1890.) 821705" *e3B. 1.10 Aug. BELO yt c a 
EOUWIEG Alice delennckidda wees 1890 |} 10| “ 15] 2] Nov. Jan.| 6 r yr} tec TA 
LOWELL. a iicitess eevee caw cae 1890 / 8| ‘* 15] 10 |Aug. Sept.|...... ob y tj m 
MBS OR cnc c econ ann ogeeusy yin 1890} 8| “ 17] .1|Nov.Mar.| 5 rob] yr | te m 
Mason Orange ............ 1890} 9| ‘©. 15] 10] Nov. Jan.| 7.8|rob] yr | tj m 
Wie INtOsh. (54Seonmusieas en 1890 | 10} “* 16] 8| Oct.Jan.| 5.4) ro | yr |tjc| m 


AGA ANAL HOROOR RROTIA | Quality. 


AANSCnmmM OF 


_y 


_ 
ACUTD SOKA CHSCAF OVO AnAaAN annoy 


seen 


! 
| 


228 STATE BOARD OF AGRICULTURE 


TABULATION OF APPLES.—CONCLUDED. 
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Cogswell.—Of medium size and attractive appearance; yellow splashed and shaded 
with red: flesh firm, moderately juicy; flavor mild; quality fair to good. October to 
March. 

Colton.—Size medium, ovate conical; color greenish white usually with russet 
patches; quality good. Resembles Primate somewhat in flavor and ripens in the 
same season. A good grower and an abundant bearer. 

Craine.—A showy apple and a long keeper, but too small for market and rather brisk 
for dessert. 
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Cullin.—A firm-fleshed, long-keeping winter apple. Rather light in color to do well in 
market. The tree is somewhat lacking in vigor. Received from A. H. Griesa, Law- 
rence, Kansas 

Duchess Seedling —Large, smooth, attractive. of fair to good quality. Somewhat 
resembles Oldenburg in fruit and habit of tree, but the foliage is quite different. 
Ripens several days earlier. 

Early Joe —Pale yellow shaded and striped with red and dotted with greenish 
spots. A fine dessert apple. August and September. 

Early Ripe.—Ot medium size, oblate, somewhat ribbed; color greenish yellow; 
texture crisp and dry; quality fair; season August. Not considered promising. 

Early Strawberry.—Size small; color red; quality very good. Valuable for dessert 
purposes. August. 

Fameuse Sucre.—Size medium, roundish oblate; color dark red; quality very good. 
Resembles Shiawassee in general appearance and like that variety has the white 
tender flesh of the Snow or ‘Fameuse type. October. 

Fanny.—Size medium, roundish oblate. tapering a little towards the eye: color pale 
yellow well overlaid with light red; quality very good. A handsome a apple and a fine 
dessert fruit. September. 

Fink.—A small, hard flesh, brownish red winter apple of only fair quality. Not 
considered valuable here. 

Garden Royal.—Small, roundish oblate; color greenish yellow, striped and splashed 
with rich red; quality best; season late August. and early September. Valuable for 
home planting. 

Gideon.-—This variety bears the name of its originator, the late Peter M. Gideon, 
of Excelsior, Minn. Size medium to large. Roundish, slightly conical; color clear 
light yellow, occasionally with a light red cheek; flavor brisk sub-acid. The tree 
resembles Duchess in habit of growth, and like that variety is an abundant bearer. 
September and early October. 

Gill.—A large red winter apple of only fair quality. Rather unproductive as yet. 

Gloege. —Medium to large, ovate inclining to conic; color yellow, slightly russeted, 
quality fair only. An abundant bearer but not attractive enough for market and 
almost too poor in quality for home use. 

Golden Sweet.—A good early sweet dessert apple somewhat resembling Sweet 
Bough. Late August and early September. 

Grimes.—A roundish oblate, yellow, smooth-skinned apple of very good quality. 
The tree is vigorous and a profuse bearer. A good dessert and market var iety. 

Grosh.—A medium to large red, striped, fall apple of fair to good quality. The 
trees are young and have fruited sparsely as yet. 

Haas.—Medium to. large, oblate, slightly conical; color greenish yellow shaded 
with light and dark red; flavor brisk sub-acid; season September and October. 

Hagenkopt.—Large, roundish conical ; color yellow washed and striped with light red; 
flavor sprightly sub-acid; season September. Inclined to be unproductive. 

Hargrove.—Small, yellow, of poor quality. Not valuable. November to March. 

Hawley.—Very large, yellow, tender, of good quality. Subject to water core. 

Hubbardston.—A medium large apple, well colored and of very good quality. The 
tree is a good grower and an abundant bearer. A profitable market variety and 
deserving of a place in every home orchard. November to February. 

Iowa ‘Keeper —A red-cheeked, hard-fleshed apple of medium size and fair quality. 
The tree is upright, vigorous and quite productive. The fruit keeps in perfect condi- 
tion for some time after nearly all other varieties are gone in the spring. 

Jefferis——Size medium, roundish oblate; color yellow, striped with dark, rich red; 
quality best. Valuable for home planting. September. 

Jersey Sweet.—A very prolific, early sweet apple of good quality. Color yellow 
striped with red. 

Jonathan.—Size medium, roundish conical, color clear light yellow, beautifully 
shaded with rich dark red; quality best. Valuable for dessert and market purposes. 
Well known. November to March. 

Keswick.—Size medium, roundish, inclining to ovate; color greenish yellow, some- 
times with a faint blush; flavor acid. Valuable for culinary purposes. August and 
September. 

Kinnaird.—Size large; roundish oblate, inclining to conic; color yellow, well shaded 
with dark red; flavor mild, rich, aromatic; quality good. The tree is a spreading 
grower with a roundish head. December to March. 
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Limber Twig.—A small greenish yellow apple, shaded and striped with dull crimson. 
Long popular in the south “put not very desirable here. 

Longfield—Size medium; roundish conical; color pale yellow with brownish red 
cheek, slightly russeted; flavor sub-acid, sprightly. The tree is a spreading fairly 
vigorous grower, and a very heavy bearer. September and October. 

Louise.-—A Canadian apple supposed to be a Snow seedling. Size above medium, 
roundish, color greenish white with a reddish brown cheek; quality very good; flesh 
white and tender resembling the flesh°of the Snow apple. November to January. 

Magog.—An attractive yellow, red striped apple, of fair to good quality. Slow to 
bear and not particularly promising otherwise. November to March. 

Mason Orange.—Very large, roundish oblong, tapering to the eye; color clear rich 
yellow, sometimes with a light red blush. <A fine dessert fruit but its light color 
and tender texture render it difficult to handle and therefore of doubtful value for 
market. November to January. 

MeIntosh.—A medium sized, roundish oblate apple, yellow and well overspread with 
red, with a slight bloom. Bears some resemblance to the Snow apple both in color of 
flesh and flavor. October to January. 

Morris Red.—A medium to large red apple of firm texture, attractive appearance, 
and good quality. The tree is a good grower but rather slow in coming into bearing. 
November to Febuary. 

Munson.—Of medium size, greenish yellow, sweet and pleasant. The tree is a 
spreading vigorous grower. September. 

Nansemond.—A medium to large red winter apple of good quality. Fruited this 
season for the first time. Does not appear particularly promising. 

Oakland.—Size medium, oblate: color dark red; quality very good. The tree is a 
spreading, rather slow grower and not a very sure bearer. 

Oldenburg (Duchess).—One of the best of the late summer and early fall market 
varieties. The tree is a good grower and a very abundant bearer. 

Ontario.—A cross between the Spy and Wagener and one of the most promising of 
the newer winter varieties. Size large, oblate, inclining to conic; color whitish 
yellow with a red cheek; texture tender; flavor brisk, sub-acid; quality very good. 
The tree grows well and is an early abundant bearer. 

Peck.—Above medium in size, yellowish, usually with a red cheek. Of fine quality and 
valuable as a dessert fruit. November to March. 

Peter.—Size medium or above, oblate, including to conic; color yellow overspread 
with bright red. Flavor sprightly, sub-acid. A seedling of Wealthy and practically 
identical with that variety. September and October. 

Picket.—Size medium, color red on light yellow ground; quality good, season De- 
cember to February. Seems to be lacking in productiveness. 

Prolific Sweet.—A large, yellow sweet apple of only fair quality ripening the last of 
August. Does not appear to be very desirable. 

Pryor Red.—Size medium, roundish, a little irregular; color greenish yellow shaded 
with red and striped with dark crimson; flavor mild, sub- acid; quality rather poor. 
January to March. 

Quince (Cole).—A very large yellowish apple, often a little irregular in shape. 
Good for culinary purposes. Ripe in August and keeps but a short time. 

Ramsdell.—A showy, red sweet apple of good quality, fit for eating in November and 
keeping until February. The tree is a vigorous, upright grower with a compact head. 

Red Dettmer.—A Russian variety ripening in September. Size large, roundish oblate, 
slightly conical, color pale yellow washed and splashed with light and dark red; 
flavor brisk, sub-acid. The tree is a vigorous, upright, slightly spreading grower. 
Inclined to be unproductive. 

Ribston.—Size medium, roundish; color yellow, clouded with dull red on the sunny 
side; flavor sub-acid, rich, aromatic. November to April. 

Ronk.—Medium to large, roundish oblate, color greenish yellow with a brownish 
red cheek; quality good. Tree upright, spreading, rather slow to come into bearing. 

Rosenhager.—A very large Russian apple, brownish red in color, of fair quality. 
The tree is a good grower and an abundant bearer. Promising only for markets 
where large well colored fruit is sought in preference to that of less attractive ap- 
pearance but better quality. October to December. 

Roxbury.—Valuable for home and market. Keeps until June. Larger than Golden 
Russet but not so productive here. 

Scarlet Cranberry.—Size medium, roundish; color greenish yellow, washed and striped 
with dull dark red and thickly dotted with grayish irregular spots and specks. Decem- 
ber to April. 
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Shannon.—A popular apple in Arkansas, where it originated. Large, roundish 
oblate, inclining to conic; color greenish yellow, sometimes with a faint blush; 
quality good. Seven-year-old trees bore their first fruit this season. Requires further 
trial. November to March. 

Sheriff.—Size medium, roundish; color greenish with a dull red cheek; quality good. 
Quite productive. Promising for market. 

Shiawassee Beauty —Very “similar to Snow except in shape, being somewhat flattened. 
Bears well and is considered somewhat superior to the Snow apple. October to 
January. 

Stark.—A large greenish yellow apple with a brownish red cheek. The tree is a 
very vigorous grower and an abundant bearer. A long keeping variety valued to 
some extent for market. 

Stuart.—Light color and rather small size are somewhat against this variety for 
market, but for home use it is desirable because of its pleasant flavor and good 
keeping qualities. November to March. 

Summer Lievland.—Does not appear very desirable. Small, roundish oblate, greenish 
yellow splashed with light red on the sunny side, of fair to good quality. Middle of 
August. 

Summer Pearmain.—A valuable dessert apple ripening in September. Size medium, 
oblong, slightly conical; color yellow, shaded and streaked with red; quality best. The 
tree is vigorous and bears young. 

Summer Rose.—A handsome little dessert apple ripening in August. Color greenish 
white shaded with bright red. Valuable for home planting. 

Titovka.—A very large, beautifully colored apple ripening in August and keeping 
until about the middle of September. The tree is rather a poor grower and doubtless 
the variety would succeed best top-worked on some strong growing kind. Promising 
for market. 

Walker.—A medium to large greenish yellow apple, splashed and washed with red 
on the sunny side. Of very firm texture and a long keeper. An old variety from 
Georgia. December to April. 

Watermelon.—A peculiar, spreading, crooked growing tree, with a very open top 
and large leathery leaves. The fruit is rather soft and only fair quality. Color 
greenish white, washed and striped with light red on the sunny side. Of doubtful 
value. August. 

Wealthy. —Tree moderately vigorous, with a roundish head; an early and abundant 
bearer. Fruit large, roundish oblate; color pale yellow mostly over spread with dark 
red. A valuable fall market variety. Ripe in September and keeps several weeks. 

Whinery.—A winter apple of medium size and good quality. Color light yellow 
shaded with red. Trees young and unproductive as yet. December to April. 

Winter Streifling—A large fall apple, whitish yellow in color, with splashes and 
stripes of red. The tree is vigorous and bears heavy y crops annually. September. 

Yellow Transparent.—An early Russian variety valuable for home planting. Size 
medium, roundish, remotely conical; color clear light yellow; texture tender, juicy; 
quality good. August. 

Zolotoreff.—An open grower with fruit well exposed to view, fairly vigorous. Fruit 
large, roundish; color pale yellow, shaded, splashed and striped with light and dark 
red; quality fair. August. 


CRAB APPLES. 


August.—Size very large for a crab apple; color yellow, washed and striped with 
red; texture crisp: tender; quality fair. The tree is a fairly vigorous grower with 
roundish head. Not considered valuable. 

Dartmouth.—Size medium, oblate; color bright dark red; texture crisp; quality 
very good. Does not equal Hyslop, which variety it somewhat resembles. 

Excelsior—Above medium in size, handsomely colored, of good quality. Should 
take well in market, but is a trifle tender and requires careful handling. The tree is 
an upright vigorous grower and an abundant bearer. 

Florence.—Received from Stark Bros. The tree is an upright spreading grower of 
moderate vigor and enormously productive. Fruit small, oblate; color clear yellow, 
striped with light red, good quality. Inclined to overbear and mucli of the fruit is 
undersized and imperfect as a result of this tendency. 


232 STATE BOARD OF AGRICULTURE 


TABULATION OF CRAB APPLES, 1900. 


(Pyrus baccata; including actual and supposed hybrids.) 


Abbreviations: Month—e, early; m, middle; 1, late. Form—c, conical; i, irregular; 0, oblate; ob, 
oblong; ov, ovate; r, roundish. Color—g, green; r, red; ru, russet; w, white; y, yellow. Texture—c, 
crisp; a, dry; f, firm; j, juicy; t, tender. Flavor—a, acid; m, mild. Use—d, dessert; k, kitchen; 
m, market. 
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Gibb.—Of medium size, pale yellow, poor in quality. Worthless here. August. 

Martha.—Size medium, oblate; color yellow well overspread with bright red; 
quality very good. ‘Tree upright, spreading, vigorous, and moderately productive. 
Late August and early September. 

North Star.—Pale yellow, nearly overspread with bright red in the sun. Resembles 
Transcendent in texture and flavor. Apt to be small and inferior. August. 

No. 1 New.—Although a crab seedling, appearances would place this variety with 
the apples rather than with the crabs. Resembles Duchess closely in tree and some- 
what in fruit. Ripens about a week later than Oldenburg, and would seem to be a 
valuable variety to follow it for market. Very good for culinary purposes, but too 
brisk for eating uncooked. A little tender and requires careful handling. 

No. 2 New.—Like No. 1 New this variety resembles the apple rather than the 
crab. Of medium size, greenish yellow shaded with red. The tree is a good grower 
and an abundant bearer. 

October —Small, yellow, shaded with red, of poor quality. Subject to dark leathery 
spots beneath the skin. Worthless here. 

Quaker.—A handsome upright spreading grower but a very shy bearer. The fruit 
is yellow with brownish red cheek. October to November. 

Virginia.—Size medium, roundish; color light red turning a shade darker in the 
sun; quality very good. The tree is an upright spreading grower, with stout reddish 
brown shoots. Late September. 

Whitney.—Medium to large, smooth and perfect in form; color dark red on yellowish 
ground, handsome; texture crisp; flavor mild, sprightly, sub-acid; quality very good. 
The tree is an upright vigorous grower and an abundant bearer. A valuable variety. 


NUTS. 


Six varieties of chestnuts fruited this season. Paragon, one of the best known 
of the European group, was the most productive. Cosford and Kentish Cob filberts 
bore quite freely. Of the two varieties Cosford is the hardier and more reliable. The 
Japan walnut, Juglans Sciboldii, sustained its past reputation for heavy bearing. The 
tree is valuable for ornamental purposes as well as for the nuts which are of quite 
good quality. The English walnut makes very slow growth. An eleven-year-old tree 
stands less than five feet in height and shows no signs of fruiting. 
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CHESTNUTS—EUROPEAN GROUP. 


The trees of this group are upright, spreading, strong growers with stout branches 
and large, thick leathery leaves. The nuts which are of large size and usually of 
quite good quality, are borne in very large, thick burs. 

Comfort.—Planted in 1894. The tree has grown well, but has fruited very sparingly 
up to the present time. The nuts are as large as Paragon and of good quality. 

Numbo.—The poorest grower among the European chestnuts on trial. The nuts are 
large and sweet. Ripens quite early. Does not give much promise of proving valuable. 

Paragon—A good grower and an abundant bearer. A six-year-old tree this season 
yielded eight quarts of large sound nuts of good quality. Comes into bearing early 
and bears regularly. By far the best variety thus far tested either among the 
European or Japan kinds. 

Spanish—This variety was badly frozen during the winter of 1898-9, and died 
after producing a small crop of nuts the following autumn. The fact that the tree is 
tender renders the variety undesirable. 


CHESTNUTS—JAPANESE GROUP. 


The Japan chestnut is of much more recent introduction than the European having 
been first imported about 1876, while trees and nuts of the European group were 
brought to the United States one hundred years ago. The introduction of the Japan 
chestnut awakened considerable interest in chestnut culture and the varieties which 
were imported direct, together with a much larger number which are the result of 
careful selection from thousands of seedlings grown by a number of nurserymen, 
have been widely disseminated. Nowhere in Michigan have plantings assumed the 
proportions of commercial orchards as in some of the eastern states, but considerable 
interest has been manifested and in some instances, at least, should prospects appear 
sufficiently encouraging, the small plantings with a view to securing a few nuts 
for home use, would be supplemented by larger plantings for profit. The trees of this 
group are slow growers of rather dwarfish habit with roundish bushy heads, slender 
branches, and small, long, narrow leaves. The nuts are large, somewhat inferior to 
the European in quality, and are borne in rather small thin burs. This group retains 
its foliage considerably later than the European. 

Hale.—One of the three varieties (Coe, Hale and McFarland) owned and propagated 
by J. H. Hale, South Glastonbury, Conn. The three were selected by Luther Burbank 
from a lot of ten thousand bearing seedlings raised by him from imported nuts. 
The Hale bears very young. A tree planted in the spring of ’99 this season produced 
about a dozen perfect nuts. The nuts are large and attractive in appearance and 
are borne in round thin burs. In quality they are sweet and quite good although 
inclined to be a trifle dry and starchy. Requires further trial. 

Japan Improved.—TLhe trees were planted in 1890 and have grown very slowly. 
The nuts are of immense size, rather light color, and of good quality. The burs which 
are round and thin usually contain either one or two nuts. This variety proves to 
be rather unproductive here. 

Reliance—Received from William Parry, of Parry, N. J., in 1899. This season a 
number of perfect specimens were borne. They are of medium size, quality fair. Has 
grown very slowly but this may perhaps be attributed in part to its early bearing 
tendency. 


FILBERTS. 


Filberts have fruited better here this season than ever before. Ordinarily the 
catkins haye been more or less frozen and but little or no fruit has been produced. 
They are valuable plants for ornamental purposes and can be expected to produce some 
fruit under favorable conditions. 

Cosford.—A thin shelled variety of best qualtiy. The variety is hardy and is more 
certain to fruit than Kentish Cob. The nuts are above medium in size, elongated, 
ree and attractive. The plants are a little less thrifty in growth than Kentish 
Cob. 

Kentish Cob—The bush is a very strong grower with large thick leaves. Eight- 
year-old plants produced about three quarts of nuts each this season. The nuts are 
very large, at least a half larger than Cosford, elongated, of good quality. 
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Japan Walnuts (Juglans Seiboldii)—This variety grows capt making 
some tree for ornamental purposes. The nuts are borne abundantly in large 
‘They are a little smaller than the English walnut which they resemble in share : 

quality is good but not high. 
{ English Walnuts.—The English or Persian walnut grows slowly here. On e 
eleven years old, measures less than five feet in height. It gives no promise of 


<A ing or becoming in any way valuable here. gj Hb) 
i 8S. H. FULEG aes 

ve South Maven, Mich., December 13, 1900. 
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EXPERIMENTS WITH SUGAR BEETS. 


BY WJ. DBD: TOWAR: 


Bulletin 188,—Agricultural Department. 


SUMMARY. 


1.’ Clay loam soils produce largest tonnage and highest per cent of sugar. 

2. Muck soils may produce beets of a high per cent of sugar, but most pure mucks 
yield beets showing a per cent of sugar too low to work with profit. 

3. Seed planted between May 10 and 25 gave a crop of the largest money value per 
acre, although any time between the last week in April and the last of May is safe 
for planting in this latitude. 

4. Planting beets three years in succession on the same ground has not yet developed 
any serious fungus disease nor encouraged the spread of insect enemies. 

5. Beets planted in rows 21 inches apart gave 5 per cent greater yield than in rows 
18 or 24 inches apart. 

The experiments recorded in this bulletin were conducted during the summer of 
1900 with soil ranging from sand to loam on the older portion of the College Farm. 
The ground is high and a considerable distance from the watertable and has not recently 
been treated with farm manures; many of the plots have produced beets two years in 
succession and some three years. The reader will find the yields somewhat low, 
and naturally conclude that the industry is not profitable. It must be remembered 
that this soil is not adapted to the growing of large crops of beets and the value of 
these results consists entirely in their relation to each other. The variety test was 
made on ground which received reasonably good preparation and may serve to give 
the reader an idea of the probable yield on medium loam, though a heavier soil more 
favorably located with reference to soil moisture would have given much larger yields. 
The chemical work connected with this bulletin was done under the direction of Dr. 
kh. C. Kedzie, the chemist of the Experiment Station. 


KIND OF SOIL. 


Numerous inquiries come to this office relative to the kind of soil best adapted to 
the growth of sugar beets. While the results thus far obtained throw some light 
on the subject generally, there is yet a good deal to learn with regard to our Michigan 
soils for this purpose. 

Clay Loam.—In Bulletin 179, p. 107, we published results from 429 different trials 
wherein the averages show most decidedly in favor of clay loam, which almost invariably 
gives the highest tonnage with a maximum per cent of sugar. 

Muck.—Next in that report to the clay loam, when we consider the money value 
of the crop, is the so called muck. The figures are somewhat misleading, for the term 
muck is applied to such a variety of soils, including the deep marsh muck and the 
swamp, where the subsoil is so near the surface that the beet roots penetrate deeply 
and enjoy conditions wholly unknown on the muck where it exists in the pure state. 
For the past two years we have grown beets on some of the College muck land, and 
under no condition have we yet been able to secure beets that will test 12 per cent 
sugar. 

About thirty samples were this year tested from the Brook Farm of Michigan 
Asylum for the Insane at Kalamazoo. The soil is from a field adjacent to the celebrated 
Kalamazoo celery farms and appears to be identical with the celery muck. The 
highest per cent of sugar obtained was 10.95, the lowest 8.19, and the average 9.40. 
Highest coefficient of purity is 77.28. 

Mr. C. R. Ferguson and Darius Allen, of Almont, have conducted an extensive 
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fertilizer experiment on their large muck farm, growing sugar beets as one of the 
crops. ‘The average per cent of sugar in the beets was 8.64 (in juice 9.4). Owing 
to excessive rains the growth was irregular, the stand uneven, and estimates of yield 
very unsatisfacfbry and misleading. The beet ts grown were very short and undesirable 
for factory purposes. A similar experiment was conducted by Mr. A. M. Todd on 
his large muck farm near Pearl, Allegan county. Here, as in the Ferguson and Allen 
experiment, excessive rains in the early life of the beet crop rendered valueless the 
yields as to tonnage, but the results of analyses promise for this land a profitable per 
cent of sugar, the lowest being 11.21 per cent, the average of 20 being 12.76, while 6 
samples averaged over 14 per cent. The beets were very small, the average weight 
of the samples tested being only 8 ounces. 

Mr. Todd’s muck farm lies in the center of a large tract of muck land which, like 
the Ferguson and Allen muck, is annually producing good crops of mint, oats, barley, 
corn, and the cultivated grasses, yet it is a deep muck and resembles closely many 
of the muck lands previously experimented with which gave exceedingly low per cent of 
sugar. 

Clay.—tThe difficulty with heavy clay land for beets is not so much the natural 
productive quality of the soil as it is its physical character. The clay soil is always 
underlaid with a still harder and more impenetrable layer of clay subsoil which 
must be mellowed by use of the subsoil plow. Even with the best preparation the clay 
soils are liable to bake hard during the summer and forbid the beets from being 
drawn well into the ground, thus forming ill-shaped roots growing largely above the 
ground and containing a low per cent of sugar. If one is to use clay soil for growing 
beets he must subsoil thoroughly, see that the soil contains a liberal amount of humus 
and provide generous surface cultivation during the dry summer weather to insure 
moisture and mellowness. 

Sand and sandy loam.—Numerous experiments on these soils reveal the important 
fact that for a crop so dependent upon a liberal and constant supply of moisture 
throughout the growing season, they are too liable to fail during the summer drought. 

The more sandy a soil the less is its capacity to attract and “hold capillary moisture, 
and the absence of a necessary supply of water during any portion of the life of the 
plant arrests the growth and a failure of the crop is the result. A large crop of sugar 
beets taxes the productive capacity of any soil to its limit and the lighter soils gen- 
erally lack the natural fertility necessary to produce a-maximum growth. There is one 
advantage, however, with the lighter soils which should not be overlooked, and that is 
the ease with which they are worked. No subsoiling is necessary, and the plowing 
and nearly every operation, even to the harvesting of the crop, cleaning the beets, and, 
we may add, the marketing, is performed with greater ease on the lighter soils than on 
those containing a greater admixture of clay. 

So far our experiments with the various soils teach us this, that clay loams will 
give one year with another the highest yield and the most sugar. The 
sandy Joams will always produce beets of a moderately high per cent of sugar, 
but a very dry season is liable to check the growth to a disastrous extent. Heavy clays 
are liable to produce beets of undesirable shape and low in sugar. Sandy soil is 
almost sure to suffer from summer drought. Muck is very uncertain both as to yield 
and per cent of sugar, each individual field calling for a special trial before any 
conclusion as to its adaptability to sugar beet production can be formed. 


DATE OF PLANTING. 


The ground for this experiment, a light sandy loam, was the same as we employed 
for a similar experiment conducted one year ago, the results of which are found on 
page 102 of Bulletin 179. This is the third successive year this ground has produced 
sugar beets. 

The weather conditions for the season were better than usual, the spring opening 
in time to plant the seed three days earlier than in the previous year, while the 
rainfall during the summer has provided favorable moisture conditions. There seemed 
to be nothing in the temperature in any way seriously detrimental to the growth of the 
sugar beet crop. 

The table below gives the results. Kleinwanzlebener seed from Dippe, Germany, 
U. S. Department of Agriculture No. 3944, was used in this experiment. g 
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Table of results, date of planting. 


Analyses. | 
Yield . Value 
Price 
Date of planting, 1900. Bee eel eb Pas Per | per ot — 
lcent of cent of, ton. | Per 
| Lbs. | sugar |Purity. sugar | acre 
in | in the, 
| juice. | | beet. 
1 April 19 Lee ts ‘Oc Eg NE ee renee Pree as | 18,460] 13.41 | 81.32 | 12.34] $461] $4253 
ae ee am Ayala Pa a onl engi cane ara dvcrs oie vw: Alcle'e: one aleiWiesetad a se'a.c:ei9, srabiers 15,950 | 14.33 86.38 | 13.18 4 89 39 00 
3 May *° Baie Saicitaldd ct alereidve's Sis a blyie oieie late pra. stet eih'en-eara's’ersiaxe|| 8,630 | 13.22 84.80 12.16 4 55 42 38 
4 fa WBerleier ata stata are ald .v.sia\5:c0cs 2,0 vine ie. otatun’e/alerejs eisai 20,870 13.03 | 79.04 11.99 4 50 46 76 
5 — RR rn aS id dante alate muce telnte winoiaia v dada Rate elke | 20,220 13.09 77.04 12.04 4 51 45 60 
6 as DST oe SCID ODE DOSEN GEATEIE EOI ISSR Tit wee 18,970 13.99 ; 79.47 | 12.87 479 45 39 
( ae SMe Stee Nr cha Ao w ohaye Cette, via ict aiererera aoa oratondls atalrare | 15,640 13.36 | 78.17 | 12.29; 4 60 35 97 
ARERR GG hn GS OCS RE eStore Ene AOP OBA | 18,390 13.49 80.89 | 12.41 $4 64 $42 66 
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The yields are of beets trimmed and cleaned for factory purposes in accordance 
with the methods employed in the tare room, while the price per ton is calculated 
on the basis of $4.50 per ton for 12 per cent beets and 3314 cents for each additional 
per cent, allowing 8 per cent mare for impurities in sugar in the juice. The sugar 
in the beet is determined by multiplying the “sugar in the juice” by 92 per cent. 

No explanation for the falling off in yield of plat 2 can be given except that for 
some unaccountable reason there was not a perfect stand in all the rows. The 
seed in the May 3lst planting did not germinate perfectly, although the beets grew to 
good size and showed a sugar content almost equal to the average. While the plant- 
ings of May 10, 17 and 24 produced the largest yield and highest money value, it 
does not signify that the earlier plantings are inadvisable. In 1899 the largest yield 
was from an April 29 planting, while the highest money value resulted from planting 
May 6. The results from two years’ experiments give us a range of practically 
one month, extending from the last week of April to the last week of May when we 
plant beet seed and reasonably expect at least a normal yield. Plantings made later 
than May 25 are somewhat hazardous and may be considered safe only on heavy soils 
that insure a liberal supply of moisture. 

In justice to the sugar beet industry and to ourselves for conducting this experi- 
ment, a word explaining why this experiment has been conducted three successive 
years on this soil so illy adapted to the growth of this crop seems to be advisable. 
‘There was a secondary object to determine if possible the danger of developing fungus 
‘diseases or encouraging the propagation of insect enemies and the effect on the soil by 
continued growth of the beet crop on the same ground. So far our observations 
fail to reveal anything of importance as a result of this practice except a slight 
decrease in yield. Occasionally there were beets affected with crown gall, illustrated 
on page 110 of Bulletin 179, but no more so than appeared on some other land that 
bore its second crop of beets this year. No insect enemies have made their appearance 
on the college fields to any noticeable extent. The leaf blight was more prevalent on 
the early planted beets than on those planted at the later dates. 


DISTANCE APART OF ROWS. 


In connection with an experiment with fertilizers a trial was also made with rows 
18, 21 and 24 inches apart. The conditions were such that a very fair trial of these 
three methods was made. The nature of the soil appeared to favor the 24-inch 
rows for at one end of the field that part of the experiment was on ground slightly 
lower and richer. About one acre of land was devoted to the 18- ineh rows and a 
half acre to each of the others. 

The results below are computed to acre areas: 

Rows 18 inches apart yielded 22,109 pounds beets per acre. 

Rows 21 inches apart yielded 23,271 pounds beets per acre. 

Rows 24 inches apart yielded 22,119 pounds beets per acre. 

In no case were the beets too large, while with the 18-inch rows they were under- 
sized, incurring extra work in harvesting, handling and topping. It may be further 
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argued that the greater distance between the rows the less the work in all the opera- 
tions connected with growing the crop. The per cent of sugar in the beets was prac- 
tically the same in each case. 

With 18-inch rows it takes 29,040 feet (514 miles) of row to make an acre; with 
21-inch rows, 24891 feet (4 5-7 miles), and with 24-inch rows, 21,780 feet (414 miles). 
After the ground is prepared, all the operations, such as drilling the seed, thinning, 
hand and horse cultivation and pulling the beets, are practically in proportion to the 
length of row in an acre. In strong land, capable of growing a large tonnage of 
beets, there might be danger of growing beets too large if planted in rows over 18 
inches apart, but in loamy and sandy loam soils it seems to be wise to adopt the 
21 or 22-inch row. 7 


DO SUGAR BEETS EXHAUST THE SOIL? 


This is a question that frequently arises when considering whether to grow sugar 
beets or not. The direct answer is “yes,” the same that one might give in reply to the 
question were it asked of almost any other crop. In the case of clover, there is so 
much left in the soil in the form of roots, stubble and leaves that its growth, even 
though harvested for hay, generally leaves the ground in better condition than before 
it was grown. Wheat, oats, corn, timothy, beans, peas, millet and in fact all farm 
products, except perhaps clover, are exhaustive, and their continued production year 
after year on the same ground will eventually result in complete loss of fertility. 

How exhaustive, then, is the sugar beet crop, and is it more exhaustive than any 
other crop, are the questions that naturally follow. Two experiments the past 
season give us results suggesting a reply, one in connection with the soil test experi- 
ment on the College Farm and the other with a similar experiment on the farm of 
L. B. Walton, Dryden, Mich. The soil on the College experiment was a loam and so 
tar as the comparison is concerned was very uniform. In 1899 a strip 2 rods wide 
running across the 13 plots of the soil test experiment, making a strip 2 rods by 
26 rods, was sown to sugar beets; an adjoining strip of the same size was planted to 
potatoes. In 1900 the 2-rod strip, occupying one-half of the potato ground and one- 
half of the beet ground of the former year, was devoted to the beet crop. Aside from 
the fact that one strip grew beets last year and received then the cultivation required 
for sugar beets, and the other grew potatoes with normal potato culture, the other 
conditions, such as fertilization, character of the soil, previous treatment and manage- 
ment, this year were exactly the same. It was observed all during the fall growth 
that the beets on the ground that produced beets the previous year were much inferior 
to those grown on ground raising beets for the first time. 

In the experiment on Mr. L. B. Walton’s farm in Lapeer county, a similar condition 
existed. The soil, a clay loam, was extremely uniform in character. In 1899 one-half 
the area was planted to beans and the other haif to sugar beets. Below is the table 
of the results: 
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College farm experiment. L. B. Walton experiment. 
| | 

Average | Com. | Average | Com. 

Crop previous year. yield | yield | Crop previous year. yield yield 
per row.) peracre, per row, |per acre. 
TECLED OCT ba A RV Ry Ine 349} | 95 C58 ill SBGaris ost stand. eee nee 782 | 29,145 
SLATED LS nines: aia sle\ciseiceeoisinia 320 21,662 || Sugar beets..........0..-.sse0e 646 23,998 
In favor of potatoes...,..... | 293 1,996 | In favor of beans........... 136 5,147 


In each of the above experiments the tops were left on the ground. While this 
result is in no way conclusive, it indicates that sugar beets on even strong land are 
more exhaustive than potatoes or beans. Several experiments (on the College Farm) 
have been conducted during the past year on the same soil where they were in progress 
one year ago. While a few, in the variety test in particular, were on soil growing 
beets this year for the first time. In no case did the soil which produced beets two 
years in succession, even though much better fertilized, produce yields as high as the 
soil growing beets this year for the first time. It has been said that sugar contains 


EXPERIMENT STATION BULLETINS 239 


none of the elements supposed to contribute directly to soil fertility, and were the 
refuse of the beet factory returned to the farm there need be no serious soil exhaus- 
tion. An experiment was begun this year in a small way to determine the value of 
this material in maintaining the fertility of the land. 

Plots of 1-44 acre each of sandy soil were selected for this work. The ground 
had produced beets the previous year and was of such a character that only slight 
yields could be expected. Unfortunately, the land available for this work left none 
for an untreated plot after the several materials were applied. We did apply air-slaked 
lime to compare with the sugar house lime, and noted that the latter was so wet 
and lumpy that a satisfactory incorporation with the soil could not be secured. The 
results too are for such small area and the coefficient of error is so large that caleula- 
tions for field areas are only indicative and should be regarded as such. 


Table showing results from factory refuse used as a fertilizer. 


Analyses. 


Yield Computed 


4 2 lot | yield | Sugar 
Materials applied on 1-44 BoE 
acre plots. 1-44 acre. | per acre. Weight | Percent Ber 
Lbs. Monn. | peso, RIT eee Perley: | 
Ounces. juice. | Lbs. 
ee Sh ee See ee 
Sugar factory lime, 200 lbs........ 406 8.93 114 14.39 82.28 2571 
Air-slaked lime, 100 lbs........... | 4633 10.20 15 14.22 85.17 2902 
Meat pips pos. scaacmeletcse oI 497 10.93 133 12.33 76.63 2696 
Refuse molasses, 15 gals.......... | 6283 13.83 14 12.80 | 78.58 3541 


As noted above, the sugar factory lime could not be satisfactorily applied, and 
the results in all probability are not what they would have been had the. material 
been applied in a pulverized form and well worked into the soil. In bulk practically 
the same quantity of each form of lime was used. 

Throughout the growing season the beets on the molasses plot were decidedly the 
best, while the differences among the others were so slight as to be unnoticed. 

The results here obtained, while unsatisfactory and inconclusive, are yet of signifi- 
cance enough to demand further experimentation along this line. The application 
of any one of these materials is, at most, only a partial supply of elements needed to 
maintain soil fertility. All three might come nearer to furnishing a “balanced ration,” 
while the addition of some one or two elements from another source might result in a 
complete fertilizer of great economic value. / 

Below is the analysis of the materials used in this experiment as reported by the 
chemist of the Michigan Experiment Station: 


Lime cake. | Molasses. Beet pulp. 
LSU 6S Sn ADA ci0 bi. COUBODIES Bo COBO DOOICOA ESD AACA A Ion ete aa -18 1.49 +24 
Phosphoric acid.....- ie 385 -027 045 
otash.............. 28 2.43 O84 
REICH OCMEIND rs daveisjalesie vane owia dvr ia vic Caen swan pice e anne sae paiemea eats 22.47 


TEST OF VARIETIES. 


Fourteen varieties of sugar beet seed were tested the past season, giving yields and 
analyses as recorded in table below. The seed of the several varieties came to the 
Experiment Station through the United States Department of Agriculture at Washing- 
ton, and American agents for sugar beet seed. The ground, a sandy loam, was plowed 
and subsoiled one week before sowing the seed and given good preparation for seeding 
by thoroughly rolling and harrowing. Unleached hardwood ashes analyzing 1.51 per 
cent phosphoric acid and 6.49 per cent potash were applied on the ground before 
seeding and thoroughly harrowed in at the rate of 2,000 pounds per acre. After the 
beets were thinned nitrate of soda was sown at the rate of 110 pounds per acre between 
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the rows and mixed into the soil with a hand cultivator. The crop received only 
usual care. The seed was sown April 28 in drills 18 inches apart. 


Variety test of beets, Michigan Eaperiment Station, 1900. 


| 


Seedtest |_# | | 
from 100 seed | = | | 5 2 | rte 4 
balls. ae oy aaliay is ae 
vet ie = ahh = =) = _ | 
See Me a FS aay | ve) 5 | 
po Ne WR OMe eee et : so Bp | Ff Pav | 2 
Variety. Tet | ~ Fai & val, (patel Ree a 2 es 
2 ic Bloe | 2 |BSl w | 2 | oo 
a) S30 (2 Po5 Ss 3 "3 | ¢ | ig tas s > 
eS leegiasige| & lek) 25]. | 2/318 
Se Sle SA ae | oe Peleg se “ee a | ae 
28] .22\33| Sa] 2 (88) 25 | 2 | & | 8] 2 
ore one a> or 2 > Pm om = = q * o 
Az Az n |< a |< mm | ma | Ra > 
B. G. V. White Improved | | 
ViIMOTIN............0600 002 eee 85 | 166 | 52| 7 15.53 | 12 | 14.18 | 82.59 | 13.05 |$4 85 |$75 32 
Austrian Special K1. ao Si. sa ea so 30 | 6+ | 15.21] 12 | 13.61 79.27 | 12.52 | 4 67 | 71 03 
oe ark AN Opies <r 5s 75 | 25 | 6—j| 16.29 | 12 14.03 | 80.77 | 12.91 | 4 80} 78 19 
Licht Kl............. cece eee eee | 125] 167] 28 | 7T—J| 14.11 | 12 13.06 | 79.78 | 12.02 | 4 51 | 63 63 
PMCIMIRTATL ASN y av ieinin sisinin’e:«'s\sis sietailoe | 115] 211} 9|) 8—j] 14.96) 13 13.06 | 78.82 | 12.02 | 4 51 | 67 47 
a Seed oe tates Miia ale Yora 144 184 | 28 | 6+ | 14.32 i 13.44 | 83.12 | 12.36 | 4 62 | 66 16 
Zeh. $ Sramette itis cteivint = | 66 66 | 64 | 7—/| 14.88 | 12 14.48 | 82.41 | 13.382 | 4 94 | 68 04 
Wet ees SOO t Gas'ele 5 aide wins = | 77 183 51 64 | ¥10.87 | 11 14.19 | 84.62 | 13.05 | 4 85 | 52 72 
Kl. from D. M. Ferry & Co..... |, 209} 209; 3; 64) 13.12) 11 15.63 | 84.17 | 14.37 | 5 29 | 69 40 
Russia 1 Govt. seed 3943........ | 144] 201} 00} 7—] 12.99) 14 11.87 | 77.23 | 10.92 | 410 | 53 26 
| 
Se ea COE RE Ganon | 226 | 237 | 00; G—j| 12.18/12 | 13.40] 77.14} 12.33 | 4 61 | 55 92 
MAME OG irene excuse paces cee 110 | 150} 38); 7—j| 18.82 | 11 13.73 | 84.91 | 12.63 | 4 71 | 65 09 
Simon Le Grande B12.......... 87 184/138) 7—! 15.08 | 12 13.19 | 80.57 12.13 | 4 54 | 68 46 
es 755 \ Oa ieee SoBeoC | 33 126 | 28 7—| 15.74) 18 | 18.58 80.98 12.50 | 4 67 | 73 51 
B. G. V. White Improved) 
PSPANEN TAIN 5-01 -0u fe 27a, 5 sae, poss are Ocars 2 es | 85 | 166 | 52| 6+ 12.60 | 14 12.98 | 81.67 | 11.94 | 4 48 56 45 
_ = = _ cd ——--- 
| | | 
IAVOLA LC... secccecesecssesse 119 ; 169 | 27 63 | 14.08 |12.3| 13.63 | 81.30 | 12.54 /$4 68 |$65 89 


* An old dead furrow occurred in the middle of this plot. 


The above figures represent the actual yield after trimming and computing dock- 
age. All the beets grown on the College Farm are fed to the College stock. The bulk 
of the crop is trimmed only to the extent of removing the leaves. We, however, make 
dockage records with every separate lot of beets with which experiments are made. 
Beets as they go into our root cellars give a dockage of from ten to fifteen per cent 
when trimmed for the factory, while these beets trimmed in the field for factory 
purposes show only two per cent dockage when carefully cleaned and trimmed as it is 
done in determining tare at the factory. 

The first three columns of the table above give the results of the germination and 
vitality tests made by Prof. C. F. Wheeler and his class in sugar beet culture. One 
hundred seed balls were used in each test. The first column gives the number of 
sprouts appearing at the end of seven days, and serves as an index to the vitality 
and vigor of the seeds. The second column includes the first, together with the addi- 
tional sprouts that appeared the second week of the test. The third column may 
be used to indicate the per cent of worthless seeds in each sample as it represents 
the number of bad seeds in a hundred. The Austrian Special B. G. V. grew 166 
sprouts from 48 seed balls, nearly three and a half sprouts to each ball, while the 
Simon LeGrande C. 27 produced only 126 sprouts from 72 balls, or an average of 
one and three-fourths sprouts to each ball. The low germination does not seem to 
affect the yield, for the best yielding varieties are by no means those which gave 
the highest percentage of germination. This is probably due to the fact that enough 
seed is sown—fifteen pounds per acre—to insure a perfect stand, even though a large 
percentage of seed failed to germinate. 

Taking the above average yield for 14.08 tons per acre and the average per cent of 
sugar in the juice, 13.63, the method of computing the money value of an acre of 
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these beets at the factory is as follows, assuming that the factory pays $4.50 per 
ton for 12 per cent beets and 331% cents per ton for each per cent above 12, the com- 
putation will be like this. 

Mare, analogous to the apple pomace left in making cider, is the insoluble material 
left behind when all the soluble material is taken out and must be deducted from 
the per cent of sugar in the juice to determine the per cent of sugar in the beet. Most 
of the Michigan factories have fixed the mare at 8 per cent. 


13.63 13.63 or 100 13.63 


.08 1.09 08 92 
1.0904 12.54 92 2726 
12267 

12.5396 


Thus, after removing the mare of 8 per cent. we find the actual sugar in the beets to 
be 12.54 per cent. The 12 per cent is worth $4.50 and the .54 X3314——$0.18 +$4.50—$4.68, 
the price per ton. Therefore, the 14.08 tons per acre, at $4.68 per ton, are worth 
$65.89. 

EXPERIMENTS WITH SUNDRY FERTILIZERS. 


Looking to solution of the problem of what is the practical value of our more 
common fertilizing materials in their relation to the sugar beet crop, the following 
experiment was begun in 1899. While the general table below gives us a plain 
comparison of the effects of the several materials applied, it also supplies results which 
may be used in connection with the results secured from like treatments on other soils 
and conditions. 

The soil was a medium loam, though not what would be considered strong land, 
nor best adapted to the sugar beet crop. The fertilizers applied this year were prac- 
tically the same in quantity and quality as were used the previous year. 

The results are shown in the table below: 


Experiments with sundry fertilizers. 


: = Thc B nae 
Fertilizers. 2 ce 2 ae | +68 
5) 2 eS list peat: 
= ga aor ere Wes ce rs 
Total e $5 : 38 on, a5 3b mT 
6 Materials applied. amount | 4.36 bo | Su eo | Sy | sos 
Z, per ic ee a) == | $2 Sue 
acre. == oR ae aT om oon 
A Ay > > 'S) = 
1 Stable manure applied in the winter. 10 loads 13 83 | 10.80 | $405 | $5601 | $5 00 | $+9 91 
2 | > eat neato pee er Sore one aac 480 ths. ) 9.42 | 12.63 471 | 44 37 6 26,| —2°98 
| § Commercial fertilizer...........6s+6+: 480 tbs. 
3 { AIT ISOC PEGs ore, y clvin sla kiele a girie ola.e76, «155 1 ton. § 10.68} 11.61 435) 45 81 8 25 | —3 64 
Balms DOOUMITI gate eres ecm ic es0s's oeuls ae Seal ons Saniee be 9.32 | 13.01 484 45 10 00) |i ae pane 
5 | Home mixed fertilizer (Nitrogen in 
form Of Ne; BOGA)sewae caeias + o's alesis 480 tbs. 10.27 | 13.83 511/| 6562 48 448 | +6 90 


6 | Same as5and 1 ton air-slaked lime... 


7 Home mixed fertilizer (Nitrogen in 
form of sulph. ammonia)............ 455 tbs. 10.13 14.06 519 52 57 4 63 7 00 


8| Same as 7and 1 ton air-slaked lime... int 9.71| 12.84] 478| 4641| 663) —133 
9) Nothing.......... ETAT, cogs testy Sep coein ac! 8.18 | <18.16:| 480} @ |. OGh.oe 
issolyed phosphate rock, £ Bore B 

10 Muriate off potash, 250 fbs........... t 500 is. 9.76 | 11.32 425) 41 48 793) —T 55 

11 RR MERRUEHIOL (ROUG: sv es cirina s vc'e's e's ome uniewe 250 tbs. 9.65 12.24 4 58 43 20 6 25 —4 15 

12 | Sulphate of ammonia.................. 190 Ibs. 8.68 | 12.66 472, 4097 6 €5 | —6 78 

TEM ee REMICORULINNGs ove cand cccvenespsuneaea } 1 ton. 9.00 | 12.47 466 41% 200; —116 

14 MMC htc swamacver tec cnessarcsnreesolasnss agar ony 8.23 13.27 4 92 40 49 00.) Pecteee 

15 SORRENTO be dale n ow civ mis © 66,06 0 elsloieid 500 tbs. 8.79 14 19 5 23 45 97 7 93 —3 06 

18) |) OIpNASSOL DOIABD 2.6008 < ne ccae es 500 tbs. | 9.01 | 12.16 455| 4100)| 1250 | —12 60 
17 | Stable manure applied just before 

BODO Settee PALS x ieds scons visehe vp se 10 loads. 10.54 | 12 24 458 )| 48 27 5600 | +217 

18 Nothing......... Saha yi WA 4 cides awh oo es ne lh 0,6 0's n0wie el 8.31 12.52 4 67 38 81 OO.) . «teves 

AO WOO SANG cndeccsicc em ewhecus sys --| 2,000 tbs. 9.56 | 13.27 492) 47 04 5 00 + 94 

20 H. M. fertilizer.....:-: 500 ** 9.23 12.26 4 59 4237 | 4655 —3 28 

21 Commercial fertilizer................. 500 * 8.79 | 13.42 497| 4369| 65687| —3 28 

22 PREGA ene eee eee ku don seeds ices ress 500 * 9.54 13.11 4 87 46 45 1 67 +418 

| 
| Average of nothing plots............Je.sseecceee| 05 fi Ree $4 83 $41 10 | Sekine | tens 
| ’ ' 
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Upon examining the above table we observe that stable manure applied early in 
the winter gave the largest tonnage of beets, likewise the lowest per cent of sugar, 
but even then the market price of the product per acre is over $3.00 more than that of 
any other plot. The application of stable manure made the day prior to plowing 
the field resulted in a yield third in rank, but as the per cent of sugar is correspond- 
ingly low, the money value of the product is brought under that of the home mixed 
fertilizers. : 

There is much significance in the results from applying incomplete fertilizers, no- 
tably plots 10, 11, 12, 13, 15 and 16. But for the accidental high per cent of sugar 
in 16, the money value results of these applications would have remained near the 
inark fixed by the average of the nothing plots. In no case is the increased yield com- 
mensurate with the increased cost of the fertilizer applied. 

Below is the analysis and cost per ton of the fertilizers employed in the experiments 
in this bulletin: 


Nitrate OL Soda (issn ANUDMONIA) 5c ck toe hens ere eet $50 00 
Sulphate of potash..(49,10% sO). 225525 oe ee eee 50 00 
Muriste of potashi(49:877 KeotO)i5. 2s eee eo -t 5 ee ee 50 OO 
(se P, O; 15.85% j 
Dissolved phosphate rock......... insoluble Py, O; 1.82% > 15 00 
(total P, O; 17.67%. ... ) 
Sulphate of ammonia (25.88% ammonia)................... 70. 00 
\ 2.59% ammonia...... j 
Commercial fertilizer............ U1 OBr bon O sha Raa 25 00 
( OiGO KO eae \ 
ol ei © a son Sea te ee rene 3 / 


Wioodlashes sic atsrcc ce erie ais oct 1 OR AGG oe aoa ( 5 00 


RESULTS FROM TRANSPLANTING. 


Drilled Beets—Yield, 15,972 pounds Transplanted Beets—Yield, 12,124 
per acre; % sugar, 13.16; purity, pounds per acre; % sugar, 10.21; 
81.38. purity, 74.69. 
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NOTES ON STRAWBERRIES. 


BY L. R. TAFT AND M. L. DEAN. 


Bulletin 189,—Horticultural Department. 


The strawberries fruited in 1900 were for the most part planted in the spring of 
1899, but many of the varieties were in another plantation started in 1898, and the 
behavior of these kinds was observed on the two-year-old as well as on the young 
plantation. All of the plants were set out in rows four feet apart and about one 
and one-half feet apart in the rows, forty feet being used for twenty-five plants, which 
was the number used for the test in most cases. The soil, although the best available, 
was not well adapted for strawberries, as there was a shallow stratum of quick-sand 
within less than two feet of the surface. It is a rather heavy soil containing a con- 
siderable amount of clay, and has been top-dressed each year with stable manure, 
but the plants suffered somewhat from a surplus of water during the spring and from 
drought during the summer and the stand secured was not satisfactory. A portion 
of the plants were grown in hills, while the others were allowed to form a narrow 
matted row. 

While the plants were in blossom some injury was done by frost. The loss was 
greatest to the varieties where the flowers were not protected by the foliage, and 
whose petals were open. As a rule only one flower upon a fruit stalk was affected. 
The extent of the injury is shown in the following table. 

The plants were cared for, during the season of 1900, by Robert S. Northrop, a 
student in the class of 1901, and the notes were taken by him under the direction of 
Mr. M. L. Dean, assistant in the department. 


NOTES ON VARIETIES. 


BY R. S. NORTHROP. 


Big Ben.—Has a perfect flower and vines of weak growth; are not very productive, 
berries being scattering, but have good color and flavor. In form are round conical, 
with bright dark crimson color, medium to small in size. 

Big Berry.—Perfect flower. Vines are very strong growers, foliage rank and thrifty, 
of good color and quite healthy. Runners numerous. Fruit stems are few and are 
thinly set with berries. The fruit is large and of good flavor, irregular conical in 
form and dark scarlet color. The variety has considerable merit, but Jacks in pro- 
ductiveness. 

Buoy.—Vines are small, weak growers with but few runners. The foliage is large 
and coarse, subject to blight. Fruit stems few and poorly filled. Berries are large, 
dark red, rather soft and of good flavor. Of no value. 

Cinda.—Perfect flower. Vines very susceptible to leaf blight. Are small, weak 
rowers, with few runners and fruit stems. Berries are smooth, of dark color and 
good form, but lack in flavor. 

Clarence.—Perfect flower. Vines are strong and thrifty growers, with numerous 
runners. Are slightly affected by blight. The fruit stems are few and poorly filled 
with berries. Fruit is of medium size, irregular, long conical and with a long neck. 
Color dark red. Quality quite good. This variety is a good grower but lacks in pro- 
ductiveness. 

Collingwood.—Perfect flower. Plants lack in vigor. Foliage is rather small and 
light colored. Runners are numerous but the fruit stems few. These, however, are 
well set with berries. Fruit is rough and irregular in shape, showing poor fertilization. 
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Color is a bright crimson. Quality very good. The variety is too unproductive to be 
of value. 

Delaware.—Perfect flower. Vines are strong growers and hardy, quite low and 
short. Runners are numerous as are also the fruit stems, which are quite thickly 
set with berries. Fruit is of good size, broad conical in shape and bright red color; 
is thickly covered with seed. Quality rather poor. 

Dole.—Imperfect flower. Vines lack in hardiness. They seem to be rank and 
strong but winter kill badly. Foliage large and coarse. Practically free from rust. 
Fruit stems and runners are not very numerous. Stems were thinly set with berries, 
which were rather small and irregular; color quite dark. Blossoms did not set well 
and productiveness very poor. Is not desirable. 

Echo.—Perfect flower. Vines very thrifty, strong growers and hardy, quite well 
set with runners and fruit stems. Prolific bearers. Berries are medium to large 
in size, round conical in form, light colored, firm and of a pleasant flavor. A prom- 
ising variety. 

Elba.—Perfect flower. Quite early. Seems to be hardy and vigorous, with suffie- 
ient runners but shy of fruit stems and berries. Fruit is round conical in shape, 
having a neck of medium length. Color is good but the quality is inferior. Not of 
special value. 

Emma.—Perfect flower. Very strong thrifty growers. Hardy, with large, rank and 
dark colored foliage. Runners and fruit stems are numerous, but the stems are 
not well set with berries. Fruit is of medium size, good form, color and quality, quite 
firm and solid. This variety shows considerable promise. 

Gamage.—Imperfect flower. Plants vigorous and hardy, with dark colored, healthy 
foliage. Runners and fruit stems not sufficiently numerous. Stems well filled with 
berries, which are of good size, somewhat irregular in shape and bright red in 
color. Quality and firmness fair. A promising variety. 

Gladstone.—Perfect flower. Vines thrifty and hardy. Foliage well colored and 
seems to be resistant to disease. Runners and fruit stems numerous. Berries did 
not set *well, were large, light colored and of irregular form, mostly broad and fiat. 
Of fair promise but somewhat soft. 

Glauer.—Imperfect flower. Vines are fairly vigorous, although not as strong 
growers as some. Runners and fruit stems numerous, and very well set with 
berries, making a very prolific variety. Berries are round conical, firm and a little acid. 
Is worthy of trial. 

H. and H.—Imperfect flower. Vines seem to be hardy and are vigorous growers, 
well set with fruit stems filled with berries. The fruit is of good size, quite firm, a 
little irregular in form; color is a dark crimson. Has a very decided flavor, but is a 
little acid. Well worthy of trial. 

Johnson Early.—Perfect flower. Vines very vigorous and hardy. Runners and 
fruit stems are numerous. Berries are of medium size, rather dark colored .and a 
little irregular, but approaching round conical in form. The flesh is of soft texture 
and has a core, is bright red in color and of good flavor. Is a good early berry. 

Kevitt Best.—Perfect flower. A small weak grower and lacking in productiveness. 
Berries light colored, small and acid. Of no value. 

Lehman No. 2.—Perfect flower. Vines not very vigorous or hardy, but healthy, and 
only moderately productive. Berries somewhat imperfect and of but fair quality. 

No. 7.—Imperfect flower. Vines fairly strong and vigorous. Fruit stems numerous, 
very strong and upright, but poorly filled with fruit. Runners strong. Berries light 
red, medium in size, round and regular in form and somewhat lacking in flavor. 

Parker Earle Improved.—Perfect flower. No great improvement noticeable. Vines 
are slightly lacking in vigor, but are very prolific. Berries are long, round conical, 
color is dark crimson, quality is rather acid. Almost too prolific for ordinary care. 
The plants need high cultivation to develop the large number of fruits. 

Reed Prolific.—Perfect flower. Vines slightly lacking in vigor and hardiness and 
subject to blight. Runners very numerous. Fruit stems small, slender and scattering. 
Berries small to medium, irregular, sour and seedy. Of no value. 

Repeater.—Perfect flower. Vines hardy and vigorous, with healthy dark foliage. 
Fruit stems and runners numerous. Fairly productive. Berries are medium in size, 
round conical form, bright crimson in color, quite firm and of very good quality, 
although a little acid. 

Roblins Earliest.—Perfect flower. A small grower, vines neither vigorous nor 
hardy. Fruit stems are scattering, but well filled with small, dark, sweet berries. 
Not very promising. 
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STRAWBERRIES, 1900. 


Sex—perf., perfect; imp., imperfect. 


=? a7 


Size—l, large; m, medium; s, small. 
Form—b, broad; ¢c, conical; r, round; 1, long; i, irregular; n, necked; d, depressed. Color— 


b, bright; s, scarlet; r, red; d, dark; v, very; c, crimson; 1, light. 
5 A > x | 
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STRAWBERRIES.—Continued. 
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STRAWBERRIES.—Concluded. 
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Stouffer—Perfect flower. One of the most vigorous growers, free from blight. 
Runners a little shy; fruit stems numerous, but not well filled. Fruit large, irregular, 
round or long conical, dark colored, sweet and of good flavor. A promising sort. 

Vera._-Imperfect flower. Plants quite weak. Fruit stems plentiful but the berries 
did not fill well. Fruit dark colored, round conical, somewhat irregular and of very 
good flavor. This variety was grown under unfavorable conditions, and this un- 
doubtedly had much to do with the poor showing made by it. 

Vories.—Perfect flower. Plants vigorous although somewhat subject to blight. 
Runners and fruit stems are numerous, but the fruit stems are not well filled with 
berries. Fruit is dark colored, broad conical in form, and of a sweet pleasant flavor. 
Of some value. ! 

Wonderful.—Imperfect flower. Plants seem to lack hardiness as but few plants grew. 
Poor showing was probably due to the location. 

Wooll.—Imperfect flower. This variety grew under very unfavorable conditions, 
which must be considered in connection with the accompanying table. Vines are strong 
growers, dark colored and seem to be a little susceptible to blight. The berries are 
dark colored, irregular round conical, solid and of good quality. Quite promising. 


The following are some of the older sorts which have been described at greater 
length in previous reports: 

Brandywine.—Perfect flower. Vines are vigorous. Fruit is of good size and ap- 
pearance. Under favorable conditions this is one of the most desirable of the large 
varieties for general use. Season medium to late. 

Beder Wood.—Perfect flower. This variety is much used to fertilize pistillate sorts. 
Vines are vigorous but somewhat subject to blight. Berries are numerous, a little 
soft and light colored. Quality good. 

Bismarck.—Perfect flower. Plants are of small, low growth. Berries are large in 
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size, dark red in color and of good form. Quality of flesh is very good, firmness medium, 
a very good variety to grow under high cultivation. 

Bryant.—Perfect flower. Plants are strong, healthy growers and quite prolific. 
Berries are large, broad, conical, of very bright dark crimson color. Flesh is light 
colored, firm in texture, but lacking some in quality. The general attractiveness of 
the fruit makes this a desirable market variety. : 

Bubach.—Plants are vigorous and hardy, especially adapted to strong soils. Berries 
are good in size, form, color and quality. 

Clyde.—Perfect flower. Plants are vigorous and hardy, a little light in color. 
A very profitable sort on soils not easily affected by drought. Berries are light red, 
color extending through the berry. Are but moderately firm. Excellent to fertilize 
pistillate varieties. 

Excelsior —Perfect flower. The plants are very vigorous, hardy, healthy and pro- 
ductive. Runners and fruit stems abundant. The fruit is of medium size, quite firm, 
dark colored and of good form. Quality is good but acid. One of the best early 
sorts. 

Flash.—Imperfect flower. The vines as grown this year were quite vigorous, with 
dark foliage somewhat blighted. Runners numerous. Fruit stems slightly lacking 
in number, but well filled with berries. Fruit is large, of good color and very good 
quality and texture. Although somewhat lacking in productiveness, it is a valuable 
variety. 

Fountain.—Perfect flower. Tall vigorous plants. Berries are of good size, form 
and color, and this with its high quality and firmness make it a very good variety. 

Gandy.—Vines are fairly vigorous and hardy. Fruit is large, of high quality and 
firmness. Season late. Only moderately productive, but the variety holds out well. 

Glen Mary.—Plants of good growth and healthy. Fruit is borne in abundance, is 
of large size, of good quality and firmness. One of the best market varieties under 
high culture. : 

Greenville—Plants good in vigor of growth and productiveness. Berries are large 
in size but not of sufficient firmness. In other points is very good. 

Haverland.—This variety is vigorous, hardy and prolific. One of the most profitable 
for general use. Fruit is of good size and quality. Medium in firmness. Its fine ap- 
pearance makes it a good market variety, and it is well adapted to the home garden. 

Knight.—Vines grow tall but lack in vigor. Foliage is somewhat subject to blight. 
Berries are of good form, color, quality and texture. This variety seems to be falling 
off in vigor and productiveness. ‘o 

Lady Franklin—Plants are very strong and healthy. Berry is medium to large 
and of very good color. This variety has very good plants and the fruit is of good 
quality and appearance, but is lacking in firmness. This makes it undesirable as a 
market sort, but a very good sort for home use. 

Marshall.—This variety is a strong grower and quite prolific. Berries large, dark 
red and uniform. Quality and texture are very good. Except on strong soil the 
foliage is slightly subject to blight. This is one of the best large berries upon 
moist, rich soils. 

Morgan Favorite——Perfect flower. Plants are strong and have very good foliage. 
Fruit ranks high in size, form and color. The flesh is bright, juicy and of high quality 
and firmness. The productiveness and uniformity of this variety make it valuable 
either for home or market use. 

Nick Ohmer.—Perfect flower. This variety was in a poor location and for this 
reason lacked somewhat in vigor and productiveness. Berries are large, of good form 
and of fine appearance, which, with their high quality and firm texture, should make 
it a valuable variety. 

Ponderosa.—Perfect, flower. Plants of medium growth and quite productive. Berries 
are large and roundish, very good in color, quality and firmness, making it valuable 
for market and home use. 

Ridgeway.—Perfect flower. This variety has very good plant qualities. Fruit is 
large, of good form and color. The attractive appearance and high quality and firm- 
ness make this a very useful variety. 

Ruby.—Vines are of medium vigor and healthy in foliage. Fruit stems lacking in 
number, but well filled with berries. Fruit is medium in size and very good in form, 
color, quality and firmness. Excellent for home use. 

Sample—Imperfect flower. Plants are strong, vigorous growers, and productive; 
have stont fruit stalks and large healthy leaves. Berries are of large size, very 
regular in form, bright dark crimson in color and of high quality and texture. This 
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variety has proved itself valuable during the two seasons grown here. Well worthy 
of trial. 

Timbrell.—Vines are vigorous and of medium productiveness. Berries are large, 
of good quality, but a little soft. Color is dull crimson, not desirable as a market 
sort but very good for home use. 

Warfield.—Vines are strong vigorous growers and quite productive. Berries are 
medium in size, of good texture, lacking a little in flavor, but the bright appearance 
of the berries and their adaptation for canning, make it a very good market variety. 

William Belt.—Plants are good growers and productive. Berries are large and of 
good form; quality and texture are high; color is bright red. This variety was in a 
poor location which must be considered in connection with the table. A valuable 
variety. 


Several varieties that have stood at the head of the list for a number of years, still 
maintain their position. Excelsior, Haverland, Warfield, Clyde, Bubach and Brandy- 
wine can be relied upon to give good crops under fairly favorable conditions, although 
the best results cannot be secured with the last three varieties except in rich moist soils. 
Glen Mary, Wm. Belt, Marshall and Nick Ohmer, also, are quite satisfactory under 
high culture. 

Sample in plant and fruit compares well with any other variety. Morgan, Pon- 
derosa, Ridgeway and Ruby have also been quite satisfactory. 

Of the newer sorts that fruited in 1900, H. and H., Echo, Emma, Gamage, Glad- 
stone, Stouffer, Johnson Early and Wooll are most promising. 

Agricultural College, Michigan, Feb. 1, 1901. 
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VEGETABLE NOTES FOR 1900. 
RY L. R. TAFT AND M. L. DEAN. 


Bulletin 190.—Horticultural Department. 
During the past summer a comparative test was made of the new varieties of vege- 
tables and a few of the old sorts, and the results are given in the following pages: 
The notes on sweet corn and peas were prepared by C. W. Haven, and those on 
tomatoes by R. S. Northrop, members of the class of 1901. 


BEANS, 1900. 


The green and yellow-podded Valentines, Golden and Detroit wax-podded varieties 
are standard sorts that are familiar to all and need no further descriptions than have 
been given in our former publications. 

The following notes are on novelties and new sorts out in 1900: 


BUSH SORTS. 


Best of All, from Burpee, is a low, bushy growing sort, very productive of long, 
slender, round, green, tender pods. It matures early. . 

Carolina is a small bush lima of good quality. The pods are small and contain 
one to three beans of good flavor and texture. They are earlier than the larger sorts, 
but the shyness of bearing is against them. 

Fillbasket, from Thorburn, is a wax variety of much promise. The vines grow 
about ten inches high and are very productive of round, stringless, thick-fleshed, tender, 
toothsome pods. 

Lyonnaise, another variety received from Thorburn, is of high quality. The pods 
average eight to ten inches in length, are round, dark green, very tender and string- 
less. The vines are low growing, dark green and very productive. 

Saddle Back, from Burpee. The vines are tall, strong growers, densely covered with 
dark colored foliage; pods are numerous, bright yellow, long, tendér and of fine quality. 
It is one of the most desirable sorts. 

Shah, from J. C. Vaughan, is a tall, dark green, strong-growing, very prolific sort. 
The pods are long, small, nearly round, and often a little tough and stringy. The 
flavor is good, and if picked when quite small the faults are not objectionable. 

Vienna Forcer and White Crystal were received from Thorburn. Vienna Forcer 
is a light colored, quick-growing sort, but lacks a little in productiveness. The pods 
are long, a little flat, light green and stringless, but not as tender as some varieties. 
White Crystal is a low, bushy grower, and very productive. The pods are greenish- 
white. long, round, very tender, stringless and have a flavor hard to excel. A desir- 
able sort. 
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BEANS, 1900. 
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POLE VARIETIES. 


Creaseback, from Landreth, is a quick-growing sort, and reached edible maturity 
among the first. The runners were of medium length and thickly set with long, dark 
green, glossy, tender pods. 

July Runner, sent out by J. M. Thorburn & Co., is another quick maturing sort. 
The vines are long and productive; pods are light green, stringless, tender, and con- 
tain six to eight white, kidney-shaped beans. 

King of the Garden, received from Holmes, were tall, coarse, rank growers. The 
runners were very long and yielded only a few large pods of coarse quality. 

Leviathan, Henderson, is six to eight days earlier than a majority of the limas; pods 
are short, light green, and contain two to three flat, tender beans. Desirable as a 
quick growing, early sort. 

Long Podded Ten Weeks, Rawson, is a vigorous grower. The pods are long, flat, 
broad and tough, but the beans are flat, white and tender, and are desirable for 
shelled beans. 

White Dwarf, from D. M. Ferry & Co., is a bushy growing sort with short runners; 
pods are numerous, long and broad; beans long, broad, flat, and have a delightful 
flavor. Desirable. 

4352, 4353, 4970, 4973, 4974 and 4980 are varieties of beans sent here by the U. S. 
Department of Agriculture for testing. 

4352 has an upright, stocky habit. The stalk is square, averaging about two feet 

in height: foliage smooth; pods are situated at the base of the leaf stalks, large, 
coarse, and four to six inches long, upright, smooth and pointed. The beans failed to 
set except in a very few of the lower pods, which contained one large, flat, brown 
bean. ; 
4353 strongly resembled the former, except that the pods were shorter and the 
beans filled out better. The beans have a thick, tough outer skin, that can be removed 
easily, leaving a very tender, sweet, pea-flavored bean that when cooked made a 
very palatable soup. They are called Horse beans, and by those familiar with their 
use are considered an excellent bean. 

4970 was a tall, pole variety, with runners six to eight feet in length. The foliage 
resembled that of lima beans, and the vines were thickly set with bright purple blossoms, 
but failed to develop any seed pods. 

4973 formed very vigorous plants, sending out long, slender runners. The foliage 
was much like the lima bean, but the pods were numerous, small, round, yellow, tender 
and sappy. averaging about twenty-four inches in length, and were filled with small, 
round, chocolate-colored beans. 

4974 strongly resembled 4973, except that the pods were greenish red. The foliage is 
nearly identical with that of Henderson’s Bush Lima. 

4980 was a vigorous growing variety of cow pea and made a tall, bushy growth. 
They are often grown and plowed under as a green manure. 
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The tests of the cabbage family for this season included thirteen varieties of early 
cabbage, six of medium, nine Savoy, six red, four of kale, three kohl rabi, and 
several varieties of broccoli sent from the Department of Agriculture at Washington. 

The cauliflower and late cabbage were so badly affected by the black rot that it was 
impossible to make any comparisons. 

Among the early cabbage there were no varieties that were improvements over the old 


standard sorts. 


Early Varieties. 


Express 
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Red Cabbages. 
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Savoy Cabbages. 
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Early Jersey Wakefield, for pointed, and Henderson Early Summer, for flat heads, have: 
no superiors in quality or earliness; some others, however, are about as good, but the 


strains are often mixed and not true to type. 


In the medium class, Autumn King and Succession produced the largest heads, but 


it took a little more time to mature them than it did Admiral Dewey. 


The first two mentioned are standard varieties and if planted late are good for 


winter keeping. 
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SAVOY VARIETIES. 


The Savoy heads averaged small, but the tenderness and pleasant flavor of the 
closely curled leaves make them very desirable. 

American Improved, from Burpee, developed the largest heads, the quality of which 
could not be surpassed. 

Extra Early Paris, sent out by Vaughan, matures early, but the heads are very 
small; quality, good. 

New Savoy Numbers 62 and 99, received from Burpee, were very similar. The size 
is medium, and the quality all that could be desired. 


RED CABBAGES. 


Red cabbages are very desirable for pickling and are grown quite largely in some 
sections, although the general demand is limited. 

A few varieties were obtained from J. C, Vaughan, Chicago, Ill., which proved to be 
pure in strain and desirable among their class. 

There was no great difference in quality, the size and date of maturity being the 
marked distinctions. 

Extra Early Dark Red Erfurt is all that its name signifies, and is a good extra early 
sort, but for later use the Drumhead or Mammoth Rock is preferable. 


KALE. 


The Dwarf Scotch, Moss, Green Curled and Siberian are four leading varieties of this 
_ vegetable. 

The Dwarf Scotch is low growing: leaves finely cut, much crinkled, and wlien prop- 
erly cooked they are a very palatable dish. 

The Green Curled and Siberian are much coarser and quite strong in flavor. 


BROCCOLI. 


Several varieties were received from the U. S. Department of Agriculture for 
testing, but none of them proved to be of any value. They failed to set any heads. 

Number 4355 is the same as 4356, except that it has purple colored foliage. 

4356 grew over three feet tall and developed into a coarse, scraggly mass of leaves. 
The seed stalks started late in the season, but no heads formed. It was of no value. 

4357 grew about two feet high. It was of a dark green color, similar in appear- 
ance to smooth kale. No heads formed. 

4358 was tall and vigorous and threw out seed stalks early in the season, forming 
a coarse, bushy mass similar in appearance to wild mustard. The foliage was dark 
green and somewhat crinkled, like Savoy cabbage leaves. 

4359 was identical with 4355, except being a little taller, but not quite as strong 
as 4356. 

4482 was a dark purple, spreading mass, between three and four feet in height. No 
heads appeared. 

4483 was similar to 4482, except more dwarf in habit. As none of these formed 
heads it was impossible to judge of their value, although in other sections the conditions 
or climate might be such that they would prove to be worthy of growing. 
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SWEET CORN, 1900. 
NOTES BY C. W. HAVEN. 
TABLE OF VARIETIES OF CORN, 1900. 
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Concord.—This variety was badly affected with smut. Is low growing, producing 
good-sized ears, fairly well filled at both ends. Kernels are of good size, tender and 
milky. The quality is medium. 

Country Gentleman.—Very nearly free from smut. Is an attractive grower, pro- 
ducing medium-sized, well-filled ears. Kernels are not arranged in rows, are small, 
round, of good length, tender, milky, and very sweet. 

Don.—This is a dwarf early sort and was badly alfected with smut. Ears are 
large, but not well filled. Kernels are large, deep, milky, but tough. As to quality, 
this variety does not rank very high, not being very sweet. 

Early Ivergreen.—This variety is of medium height and had but little smut. Ears 
are large, fairly well filled. Kernels are small, deep, tender, milky and very sweet. 
This is one of the older sorts and is to be recommended as a medium sort. 

Early Mammoth.—Stalks are of large size and nearly free from smut. Ears are 
very large. but not well filled. Kernels are large, milky, tough, and of medium 
quality. The name might lead one to think it was an early variety, but it required 
one hundred four days from planting to maturity, or two days more than any other 
variety tested. 

Kansas Sunflower.—This variety is a very rank grower, stalks being of large size; 
nearly free from smut. Ears are large, well filled. Kernels are of medium size, tender 
but not sweet. This variety has the appearance of field corn, both as to size of stalks 
and as to quality. 

Mammoth.—As the name indicates, this is a large variety; has some smut. Ears 
are very long and fairly well filled. JXernels are of good size, deep, tender, milky, and 
of good quality. 

Minnesota.—This is a dwarf grower and was badly smutted. Ears are of medium 
size and well filled. Kernels are large, flat, milky, tough and not sweet. 

New No. 7.—A large variety and free from smut. Ears are of good size and 
fairly well filled. Kernels are of good size, flat, milky, fairly tender, and medium in 
quality. 
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Peep of Day.—An attractive extra early sort. Had some smut. Not as large stalks 
or ears as White Cory, but is a quick growing corn. Ears are good sized and fairly 
well filled at both ends. Kernels are tender, milky, and of medium quality, although 
this variety is not a strictly sugar corn. 

Portland.—This is a tall grower, but the stalks are small; some smut. Ears are 
good sized and fairly well filled. Kernels are small, flat, not very milky, tough, but of 
fair quality. 

Sampson’s Early.—Stalks large, having a little smut. Ears very large, not well 
filled. Kernels are of fair size, narrow, deep, not milky, tough and of poor quality. 

Stabler’s Early.—This is an early sort, producing medium-sized stalks; nearly free 
from smut. Ears are long and fairly well filled. Kernels are of fair size, narrow, 
deep, tender, milky, and of medium quality. 

Stowell.—Is a large grower, badly smutted. Ears are large and well filled. Kernels 
are of medium size, narrow, deep, milky, tender, and medium in quality. This variety 
is one of the older standard iate sorts. 

Trucker’s Favorite—A very large variety, quite badly affected with smut. Ears 
are large and fairly well filled. Kernels are small, milky, tender, but of poor quality. 

White Cory (Mam.).—A good strain, free from smut. Ears are good sized and 
well filled for an extra early sort. Kernels are of good size, deep, milky and tender. 
This variety is one of the best standard extra early kinds. 

Summary.—For a succession of corn through the season the most desirable early 
kinds are as follows: White Cory and Peep of Day. The latter variety was the first 
to mature, but the quality is not equal to White Cory. 

For medium sorts, Country Gentleman and Early Evergreen are varieties that have 
no superior. Sampson Early has proved a desirable medium sort in the past. Mammoth 
and Stowell can be recommended as late sorts. 


CUCUMBERS, 1900. 


Twenty-four varieties of cucumbers were planted June 8 in squares six feet each 
way. 

The soil was prepared early in the season and worked often until the time of 
planting. when the seed was dropped in moist soil, covered shallow, and after the 
plants were about two inches high they were thinned, leaving only four of the strongest 
plants. 
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BORN GY tee aes varatemtecees cov ensss cys GHAUNGS ae lewncine any ine cu aaetnie dane alee |} Aug. 1| Aug. 6 | 85 
CHICK... oki nsec seks drmmtncnd neces POLE Y« oSisioe brie Syinsiekie's oxen sehie’s odes’ Me orn: 6) 10 80 
COOL ANG CTIBD <0 cicniotoe sce erescwicne ve WOGERY fear 9cn Shen staw net veel snxinass Ce ade BT 90 
CTT 6 FA SSS Sito eee Or ny oe EAVINGStON G2 .ee ener tat heat a aL! esd Az 80 

; 
Everbearinug............+csssseseseeees PLGNOETHON wie ce soi gacelscs Sansiew os hee tte og gL 90 
Fordhook Pickling. .....0ss««seveces BUDO oivis vas ceania deen nue siernweys Le ee 90 
ERTIES Soe s'feiis co cx mates ads ae ates ae 0 eee Bc ae 0 sista 75° 
BEGRILETRON css oscececscccetbesvevesiwe Henderson Se sre 18 80 
EATEN OQECINIE, .-'s s.0e o> so cvvnnncensaasey Vaughan........ July 28 ae 80 
Japanese Climbing... ...... ..-...-+++ Vaughan........ | Aug. 10 sae eh: 75 
DUAR Y IGE NG oes ove vs ssiclen acces ‘ee WAUPDAN, «erin xsoare bets on wae eos 50) be] SE WO 85 
Long Green Improved...........---+- Vanghanisi:css ca segennsasea ran tee a a eT 80 
WUGCOs denen cer wick un sit velersvcieveuns WO Gaia e0), as weeae kaa ant ae eer SAEON 75 
VOR SOU Ceee esis heiain(e ove sine nie wis «aie ie g PalwOros «neh s ect e ahycsng s mga b's eleaiels 8S ll fa Bil 80 
HOCEIO0 PICMG cors cp enscoccksrceraee BU GED GOs tip cise wisn’ atiate Cepia wom A oS 75 
IDGLIBM ap etrecis ces rs deccctccectnade VG TEM ts a's Jes onke os hosel eee ees Bee 6 410 70 
West India Gherkin: ......0..-..000.. BPOUTY 36 as 5 dgdinen sb paegcounen tee aen 88 ABs how's vemos 8 
White GISNG rt ocscteee sees cpers beers. VAUGHED.. . + civorrchensgrepershanen ys “8 | Aug. 12 | 
White Spine, Arlington.............. VEU GHON os os. cuns va chu conte s sane: Pe as). ane 
White Spine, Barly.gs..) inccav cuss 5 WUHAN 4 Zo. anche. chad tase Rad ool SUN Gee i 8 
White Spine, Extra Long............. VRUPUAM os. seuss cesve pip Decrees Aug. 4 | eS 
DOR dos ndcccrgadvds Sehuiesthebeenen aa Buchbe@e........ 0c ceesceceeecceeees pee 7 Bhisee i 
MEW tats xduswe kde Wave andebanaaeees s WU. 8) Departments... sasdocsedey ens « (Hi he AO ae 
CO) oP eres Prien, Ors mst eee eae Ul 8. Departments ccc cwvede causes ae / Bera a 75 
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The following are brief notes on some sorts not previously grown: 

Chicago is a variety of the White Spine type that is largely grown near the city 
after which it is named. It is smooth, uniform in shape and size, and of good color for 
pickling. 

The quality is desirable for slicing, but they often get bitter if the weather is dry. 

Cool and Crisp is of the Arlington White Spine type, but is liable to grow pointed 
at the ends and bulged in the center, which gives them an undesirable appearance. 
This trouble has manifested itself more in the forcing house than in field culture. 

Everbearing did not prove to be of much value. They grew short, pointed and seedy. 
In some localities they are considered very valuable. 

Henderson appears to be a selected strain of the White Spine. The cucumbers are 
long, slender, uniform, good growers and of long season. 

Jersey Pickling and Long Green Improved are two similar varieties received from 
J. C. Vaughan, of Chicago. They are both good sorts and desirable for pickling and 
slicing. 

Rockford Pickle is a variety especially desirable for small pickles. They are very 
prolific, but seed quickly, and the vines seem to be very susceptible to drouth. 

4990 and 4991 are two sorts received from the U. 8. Department of Agriculture. 
The only perceptible difference is that the former is darker colored and slimmer than 
the latter. 

4991 is long, smooth, light colored, uniform in size and shape; spines scattering. 
They are both of the White Spine type and desirable for pickling or slicing. 

it is very prolific of smooth, uniform pickles, well filled at both ends, but they 
soon become too seedy for slicing and are not as good flavored as some other sorts. 

West India Gherkin is of no value, except when picked very small, then they make 
desirable pickles. They soon become tough, seedy and very bitter. 

White Giant is a large strain of the White Spine class, rather coarse, but smooth 
and of good quality. 

The White Spine varieties, including Arlington, Early and Extra Long, are 
standard sorts that need no description, all being very desirable. They differ only in 
minor points, such as earliness, shape or size. 

Number 239, sent out by Buckbee, is a long, thick-growing variety, with scattering 
spines. 


LETTUCE, 1900. 


In 1899 about 300 varieties of lettuce were grown as a duplicate experiment for the 
Department of Agriculture at Washington. 

Many of them proved to be the same variety under different names. 

For the test made in 1900 seed was saved from some of the better sorts and is 
listed in the tables as from the Department, but the other varieties tested were 
received from the seedsmen named. 

Some of the varieties were grown under glass with good results, but Grand Rapids. 
is the leading forcing variety in Michigan. 

There seems to be a very small demand for the heading sorts, but Big Boston and 
Hot House are among the more desirable varieties. 

For the outdoor trial the seed was sown in the field May 7 
the results are given in the following table and notes: 

All Right, from Johnson & Stokes, is a large growing heading variety. The outer 
leaves have a glossy appearance, with a delicate pink, smooth margin; head well 
blanched, tender and crisp, but a little bitter. Its length of edible maturity makes it 
of value. Strongly resembles Big Boston. 

All Seasons, Vaughan, is of the large heading type. It matures rather slowly, but 
stands a long time before the seed stalks start. The leaves are smooth, dull 
dark green; heads large, compact, crisp and tender, but in damp, hot weather it is. 
very susceptible to rot. 

_ Asparagus, received from Peter Henderson & Co., is a tall, narrow-leaved sort of no. 
especial value. 

Bath Cos is a dark green, purplish sort. The leaves, which are broad and flat, and 
have finely serrated margins, form quite a close head. 

Big Boston was grown by the side of All Right and they seemed to be identical. They 
are two good varieties for garden use. 


in a warm sand loam, and 
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Varieties. Seedsmen. Habit of growth. | Color. 


| 

AT RIG ess sale a adeno vind ete oe | Johnson & Stokes... Heading.............. | Green with pink margin. 
ALE SCABODE..<<<x's'aciss sou egleinm sel | J.C. Vaughan...... Heading. .ccccrses. 2s Dark green. 
TABPATALUS ... neces en vaeeeneies | Peter Henderson ..| Open.................. Dark green. 
AGN, (COS. 2 ps nisin cian ete eso | Department........ Loose, open...-...-.- | Purple green. 
Bip BOstoni.c<: ssda- sackets - nao | Department........ Solid, heading ....... | Green with pink margin. 
Blonde Beauty... 22 saeewe we ne ~-- Department........ Compact heading... Light green. 
Bronze: Ourlediiin sscehse o> = ati | D. Landreth Co....| Open, loose.» ....... | Bronze red. 
BIOnZE. REO, sic daidemies cece «el | Department........ | Compact head........| Dark bronze red. 
Brown Duteninssdaces wits oes <s5% | Department........ | Half heading....... -| Dull green red. 
Buckbee Foreing..............- | H. W. Buckbee ....| Open, loose.......... | Light green. 
California Cream Butter....... lei. A. DULPEEC. =... | Close heading........| Light green. 
MCTIR DARE etna gi siclaln(s ore = o0'e'- | Department........ | Compact heading....| Bronze red. 
Detroit: Market...............00- | Department........ Open, loose ...-.-.... | Bright green. 
DOIVEE MALKCL... oci0565 2 ev eee wis Department........| Open, loose ..........| Bright green. 
Early Curled Silesia ............ | Department........ PRDOOR Geta tae o aaeidaecins Bright green. 
Grand Rapids Forcing..........| Micki Sonsscy. «sca or Open, spreading..... | Bright green. 
Gray Seeded Butter .... ....... | Department........ Compact heading....| Boch green. 
BMP OMNM TINO OG. ee rac es cis cess er | Department........ Low, spreading......| Light green. 
Hamilton Market............... ecAs LUCE ee. ove Open, loose.......... bright green. 
Hénderson New York........... Peter Henderson.. Open, loose.......... Bright green. 
ISIGIRU sot SP ernige rman Cano orte qonne | Wiek:Sonss.--2-.-2: Loose heading......... Green with purple margin. 
MERU Oe go fais’ 20 Sse] oicicls e/a ciniclels alot e | Department. ...... Open heading........, Dark green. 
ie Drambnead 603.5 <sjoses ec ewnints | H. W. Buckhee.... Large, open endk .... Dark green,purple border, 
TIC ARBEE Scie a = slare eherela aera satan | W.A. Burpee...... Loose, open head..... Dark green. 
| DOTA At ode tenGn] ce ornbodceon mar Department........ Open; loose... o.2-.-% _ Light green. 

} | 
AVE SGNRINN TY States «a cstove Biel arate minal stash | J. M. Thorburn..... Close heading........ Dark green. 
PRERSE RE vees ersinials cle\stersisla.s'e'e ofe/aeis be'a/ais Department........ Open, wrinkled...... Bright green. 
(REI PIE INOTE Eas oer ce cet. ho. ore io Peter Henderson.. Open, wrinkled...... | Purple tinted. 
GMA ESUEAC Mere ssrecis smth niece gw ala/e stele \ielacA EGUCE.. .raelcte Open, loose heading.) Lt. green, fringed margin. 
ETO G Fi GIB Aan Gach GnCUGoaD Department........ Open, loose, crinkled Light green. 
Rawson’s Curl Leaf Hot House) W. W. Rawson..... Small, solid head ..... Light green. 
PORTANT OR 0 5.5 o.5;5:siersienie atslelsle lala © | Johnson & Stokes... Open, loose head.....| Green. 
BARRE a fe ceria ee is cores os oinia _J.J.H. Gregory..... Large, close heading) Green, purple tinted. 
PRGUUMISS DAIL cerccss deces ets 5 cslelae's | J. M.Thorburn..... | Compact solid head..| Bright green. 
VOTES OY RGR ee Ge nanee: PCIe | W. A. Burpee...... | Large, open, crinkled Green, red tinted. 
EEG Whoa soca ie pacar oud sree Department........| Close, compact, *‘ Bright green. 
Virginia Solid Head............ | Department........ Compact heading.... Green, purple tinted b’d’r. 
MT ag eR Is Cree rie | Peter Henderson ..| Small, solid heading: Light green. 
Woods Cabbage..........20.--.. | Department........ Large, solid heading. Light green. 
ANE hoor aiase ode wads | Department........ | Upright, loose......... Dark green. 


| i 


Blonde Beauty is somewhat wrinkled and appears to be a type about half way 
between Grand Rapids and All Seasons. The leaves are coarse and form large, compact 
heads. The edible maturity is of long duration. 

Bronze Curled, from Landreth, is a very attractive bronze red variety. The leaves 
are small, closely crinkled, very crisp and mild flavored. {t stands well and is one 
of the best red sorts. 

Bronze Red is darker red than the former and forms a more compact head. The 
delicately colored margins of the leaves forming the large, solid heads, together with 
the desirable quality, makes it one of the leading sorts of its class. 

Brown Dutch has a dull, greenish-red color; leaves are smooth and form a loose, 
open head. Not as desirable as either of the other bronze varieties. 

Buckbee Forcing is of the Grand Rapids type, but the leaves are not as much 
crinkled. It grows upright, matures quickly, seeds readily. The quality is good and 
appears to be valuable for a quick growing sort. 

California Cream Butter is a small heading sort of good quality. The leaves are 
small, oval, smooth, closely covering the compact tender head. 

Crisp as Ice is one of the best red varieties. It is very attractive and of excellent 
quality. ‘The heads are not large, but are compact and tender. 

Detroit Market is of the same type as Buckbee’s Forcing, but does not grow quite as 
large. 

Denver Market is very attractive for its kind. The leaves are finely crinkled, 
large, crisp and tender. Matures quickly and stands for a good period. 

Early Curled Silesia appears to be very much like Grand Rapids Forcing. It is a 
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quick grower, leaves are tender, but are not strong enough in the mid-rib to stand erect. 
Of no ‘value, except as a quick grower. 

Grand Rapids Forcing is a variety of a very strong type. It was originated by Mr. 
Eugene Davis, of Grand Rapids, Michigan, and in the west for fifteen years has been 
grown as a forcing variety more extensively than any other sort. It is resistant to 
fungous diseases, of good quality, and will develop open heads weighing from 12 to 16 
ounces each. 

Gray Seeded Butter is a compact heading green sort; leaves are large and smooth, 
and closely envelop the tender, blanched head. The quality is all that is desired. 

Green Fringed is a very attractive light green variety. The leaves are broad, low 
growing, and form large, flat stools; margins are crinkled and finely serrated or 
fringed. Matures slowly and stands well. 

Hamilton Market is identical with Denver Market. 

Henderson’s New York seemed to be the same as Detroit Market. 

Hero has large, broad, smooth leaves with purple margins. It is of the heading 
type, but the heads are loose and open, tough and strong. It is a long standing 
variety. 

Iceberg is very similar to All Seasons, a large, open heading sort of good quality. 

Ice Drumhead is a purple bordered, wrinkled sort, which forms a large open head of 
fine texture; leaves are very tender and mild. Its edible duration is of good length. 

Lancaster is a small, smooth-leaved, spreading, bright green sort. The leaves are 
tender, but too small to be of any special value. 

Lewis appears to be simply a selected strain of Grand Rapids. 

Maximus is a green, coarse, broad-leaved, close heading sort. The heads are large, 
well blanched, crisp and tender. One of the best lar ge heading sorts. 

Morse is one of the largest crinkled sorts of the Grand Rapids type, but the leaves 
are coarse and tough and of inferior quality. It is a long standing variety. 

Mignonette, a purple-tinted, wrinkled sort, of good quality, but it seeds very early. 

Nonpariel is very much like Green Fringed. The leaves are the same shape but 
head up a little better; quality good. 

Onondaga is of the same type and habit of growth as Grand Rapids, but has a 
bright scarlet color. It is very attractive, long standing and of the best quality. 

Rawson’s Curl Leaf Hot House, a small erowing head sort; is too small and seeds 
too soon te be of any special value outside. 

Salamander, a long, narrow-leaved sort; forms quite a head and the quality is good 
for this class, but there are many better varieties. 

Sugar Loaf is a very large, broad-leaved heading sort; the heads are loose and with 
age color quite dark. The quality is good. Desirable. 

Tennis Ball.—One of the standard green sorts. It is slow maturing, long standing, 
and of desirable quality. 

Tomhannock is one of the most desirable sorts of its class. The leaves are large, 
closely crinkled and have a red tinted margin, and quality hard to excel. 

Tyrol.—A close, compact, crinkled sort of good quality and long edible condition. 

Virginia Solid Head is a small-headed sort with purple tinted mar gins. It matures 
quickly and is of good quality, but the seed stalks start very early. 

Waldorf is a small- leaved, light colored heading sort. It matures quickly, but has 
the same fault as Virginia Solid Head relative to the seed stalks. The quality is good. 

Woods’ Cabbage was true to its name as a cabbage type and showed to be a very 
pure strain. The heads were large, firm, nicely blanched, very tender and palatable. 
It is one of the best green heading sorts. 

White Cos is one of the best Cos sorts. The leaves are long, slender and very crisp. 


= PEAS, 1900. 


NOTES BY C. W. HAVEN. 


A-1, a new early pea from Gregory. Vines two and one-half to three feet high, 
very vigorous and fairly productive. Foliage light green. Pods medium long and 
broad (234x%4 in.), pointed at apex, thick, rough, and do not fill well. Peas are of 
good size and flavor and average six to the pod. 

Advancer, from Ferry. Vines two to two and one-half feet high, very vigorous and 
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productive. Foliage dark green. Pods very numerous, canoe shaped, blunt at apex, 
medium size (3x4 in.), well filled, thin skin. Peas very sweet. Vines seriously 
affected with rust. 

Alaska, from Ferry. Vines two to two and one-half feet high, vigorous, fairly pro- 
ductive. Foliage light green. Pods few, long and narrow (2%4x5 in.), well filled. 
Peas fairly sweet. This variety was the first to mature. 

American Champion, from Henderson. Vines very rank growing, three to three and 
one-half feet high; foliage light green. Pods few, long and broad (354x% in.), apex 
pointed, well filled, thick skin. Peas very sweet. This variety is of the Telephone type. 

American Wonder, from Ferry. Vines dwarf growing, nine to fifteen inches high, 
vigorous: foliage dark green. Pods very numerous, light green, long and narrow 
(2%4x5¢ in.), thin, well filled, apex somewhat pointed. Peas large and fairly sweet. 
This variety was badly affected with rust and anthracnose. 

Burpee’s Best, from Burpee. Vines vigorous, three feet high: foliage light green. 
Pods short and narrow (214x114 in.), quite numerous, well filled, stem end pointed, 
apex somewhat blunt, thin skin. Peas not very sweet. This variety was affected with 
rust and anthracnose. 

Champion of England, from Ferry. Vines very rank growing, three feet high: 
foliage light green. Pods long, narrow and thick (3x% in.), very numerous, well 
filled, apex blunt. Peas very sweet. 

Dwarf Telephone, from Gregory. Vines very vigorous, eighteen inches high; foliage 
light green. Pods few, very large (414x%4 in.), not well filled, apex pointed. Peas 
very sweet. 

Early Marrowfat, from Gregory. Vines rank growing, forty-two inches high; 
foliage light green. Pods short, broad and flat (2%x% in.), few, poorly filled, apex 
blunt. Peas not very sweet. 

Electric, from Dreer. Vines two feet high, very vigorous; foliage dark green. 
Pods short and narrow (214x% in.), numerous, well filled, pointed at both ends, skin 
thick. Peas very sweet. 

Empire State, from Gregory. Vines fifteen inches high, very vigorous; foliage, dark 
green. Pods long and narrow (39¢x%4 in.), stem end pointed, apex blunt, thick 
skin. Peas sweet. 


TABLE OF VARIETIES OF PEAS, 1900. 


| aie) ) ° : 
Se ea | be ae 
ep an b=] a 
£ Date. HS = e © a eile 
Do c She |e | 
i . = | ee el qa yo 5 PED | oy 
Varieties. Seedsmen. ao | ——|Sur| Se] & | Wo | e 
al | 25/2 | 2 | ge | 3 
5 7s Edible (235/25 3 og | 3 
= ieedee | ss “sa 20s = = ' Be 
| ‘| turity. |6aa| 38) 6 | HS 13S 
py Zz y Aime |& 
mlb cepeiivice eae pe siiaes WOOP OLY set declees «2 ts,< 75 | June 4 | June 15 50. 6-8 6 | 29.5 30 
A GANC OLS: 4 o0:5 vith wees OELY, tisecstee Tustin se 80 S10: atten Be 58 | 5-9 Te | Sli oe 
JL CE Ee err WOLEG cote as anneeeee 78 sé 5); “ 44 49 6-8 6 | 41.6 30 
American Champion... Henderson........... 90 12 | Joly’ “TI 65 10 6 | 40 40 
American Wonder...... BGrry bac. obits. eden k's 80 ea} | June 18 53 10 6/43 | 15 
| 
Burpee’s Best........... Bart’ (onc svete 9|/ “ 10| “ 438] 53) 8-10 7|42.8| 36 
Champion of England.. Ferry ........-.-.-.+: |} 9] ‘ 165/] July 1] 65 |10-12 5 | 42.8 36 
Dwart Telephone........| Gregory............+- 80 C6 iy Ey ER B10 7 | 34.7 18 
Early Marrowfat........ GYEGOLY. o.com cons 85 Poa Fi: tai! + 3) a 8 | 6 33.3 42 
OC GLRU poten vixgre: vs 0 cle.0 DNEGI ise to imciton nee 9; “* 4] June15| 650/ 8-10 6 40 24 
Empire State............ GOGOL acns. sceeesins Hud Bal, SO AD ‘“ 94) AO |10-12 | 8 | 41.3 15 
Excelsior...........,.... GTEQOrTy.......-.+-00 SOF lie ie « 18] 58 9 6 | 35.7 15 
GTA CUG ome ey yon ne yess ELLY Relsatane «sieeiden as 78 <8 se) 20 55 10-12 T 33.3 36 
HeGroinG..\ saeienecvcne vs cle Henderson........... 75 “ 13 | July 6 70 8 8 | 44.4 24 
May Queen.............. Gregory...........++: so| “ g|Junei6| 51/ 68| 65 26.9 30 
New York Market....... Weeber & Don....... TH A eT 1 BO OLIl hao 36 
Stratagems..:Sysco0isess MOEN tis ttiidk.« Sacks > 75 ‘“ 18.|.duly 8 G7 /10-12} 8 | 40 18 
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Excelsior, from Gregory. Vines fifteen inches high, vigorous; foliage light green. 
Pods long and broad (314x7%% in.), not numerous, fairly well filled, both ends rather 
pointed, thick skin. Peas fairly sweet. This is an early variety, maturing four days 
later than Alaska, and is of about the same quality. £ 

Gradus, from Ferry. Vines three feet high, vigorous; foliage, light green. Pods 
very large, long and broad (414x% in.), numerous, well filled, pointed at both ends, 
very thick skin. Peas very sweet. Foliage was badly affected with rust and an- 
thracnose. 

Heroine, from Henderson. Vines two feet high, very vigorous; foliage dark green. 
Pods very large, broad and flat (3%,x% in.), not numerous, pointed at both ends, 
thick skin. Peas fairly sweet. This variety averaged eight peas to the pod, thus exceed- 
ing all others, excepting Stratagem. 

May Queen, from Gregory. Vines thirty inches high, vigorous growing; foliage 
light green. Pods medium to large (3x5g in.), not very numerous, not well filled, 
stem end pointed, apex rather blunt, very thick skin. Peas very sweet. This variety. 
is much like A-1] as to quality. 

New York Market, from Weeber & Don. Vines thirty-six inches high, vigorous; 
foliage dark green. Pods short and broad (3x5 in.), very numerous, well filled, 
stem end pointed, apex blunt, thick skin. Peas of fine quality. 

Stratagem, from Ferry. Vines eighteen inches high, very vigorous; foliage dark 
green. Pods very large, long and broad (4x5% in.), numerous, well filled, pointed at 
both ends; skin very thick. Peas sweet. This is extra good as a large podded variety. 

Summary.—To secure a succession of peas the following varieties can be recom- 
mended. 

For early sorts: Gradus, Alaska, Electric, May Queen and New York Market. 

Second early sorts: Advancer and American Wonder. 

Medium sorts: Empire State. 

Late sorts: American Champion, Dwarf Telephone, Champion of England and 
Heroine. 


POTATOES, 1900. 


The potato experimental plot for 1900 was located in the northeast corner of the 
vegetable garden. ‘Small fruits had been grown on the land for several years and, 
after the crop had been gathered in 1899, the ground was plowed, worked down and 
sowed to turnips about August 1. The soil is a sand loam mixed with clay and is 
rich in vegetable matter. After the root crop was harvested the ground was top dressed 
with finely composted manure. In the spring, as soon as the soil was in suitable 
condition, it was plowed, rolled and harrowed at frequent intervals, until the time 
of planting. The early sorts were planted May 5 and the late ones June 5. 

The seed was treated with corrosive sublimate (1-2000) for forty-five minutes 
and only a small amount of scab developed. The season was very favorable for the 
growth of plants and irrigation was not necessary; im fact, owing to the clay com- 
position of the soil, a portion of it was too wet at times. 

At the time of planting the ground was marked and furrowed about five inches 
deep and three and one-half apart, each variety being given forty feet space in the 
row. Two pounds of seed was used for each variety, cut into twenty-five pieces, which 
were dropped about eighteen inches apart and covered with a hoe. The ground was 
then rolled and immediately worked with a Breed’s weeder, which tool was used 
at intervals of three to four days until the plants were injured by it; then the 
Planet Jr. cultivator was used as long as the crop needed cultivating. Shallow, 
level cultivation was at all times strictly adhered to. 

But slight injury was done by the Colorado beetle, as twice during the season, to 
prevent against insect and fungous attacks, the crop was sprayed with Bordeaux mix- 
ture, with which an arsenite was mixed. Owing to its cheapness, white arsenic has 
been used for several years with good results. It must be prepared by boiling it for 
forty minutes with twice its weight of lime that has been freshly slaked, two gallons 
of water being used for each pound of arsenic. One pound of arsenic will answer for 
150 to 200 gallons of Bordeaux mixture. 
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At the time of harvesting, seed is selected for the following year by choosing 
typical specimens from the hills that gave the best results. In this way the running 
out of the variety is largely prevented, and if the method was practiced by the general 
grower a better grade of potatoes could be secured. 

To maintain its vigor, the seed should be kept from sprouting, which can be easily 
done by placing it in a cool, dark cellar, or burying it on the north side of a building 
until planting time. 


TABLE OF VARIETIES OF POTATOES, 1900. 


[Planted May 5.] 
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INGIGGHE eee heen Department.. | 23—Med. ff 6 (24 |147.72| 20.73/168.45/193.07 146.42) 
MA OLLGM ater chs seas <e cloleas Department..) 23—D. G. Seas “14 | 59.6 | 18.14) 77.74] 80.33 121.28 
BGs eee asewen vs Department... 21—D. G. “ 18 | Aug. 1 |150.31) 15.55/165.86/147.72 150.3 
BOVE OE anion eicnt smriccls ties Department.. 24—Med. “© 614 | July 26 |129.58) 54.42/184 |903.44/179.26 
SG) SS Be peep eaaes Tco Barteldes..... 15—D. G. 2 wale $6530) 129-58!) 15. D2 1145 12 FS wee 
Coles Hany 22.6520. PIeSley. > 22—D. G. Sr e10 66 24 1134.76) 20.73/155.49).... 0)... 
OF BARRO ROC SciC Department.. 24—Med. tis U ‘6 24 1158.09} 25.91/184  |168.45/139.92 
Dew Drop. en.--- 2. s+ - Presley....... 19—Med. 12 *€ 20 | 98.48) 31.1 /129.58)...... Joveeee 
WEIAWATC sc. a. -cinens Department.. 25—L. G. “ 621°) Aug. 6 |225.47|.15.55)241.02/185.3 |229.78 
CCT 1) O Ii ahen Gooondoacs Department..| 23—L. G. se 22) “6 |160.68) 18.14/178.82/172.34)222.01 
Herrington Peer....... Department..| 22—Med. “ 16 | July 26 |145.18) 41.46)186.6 |158.09/226.76 
Honeoye Rose.....-.-.. Department..| 29—D. G. “ 16 | Aug. 1 |207.33) 33.69/241.02/191.78|152.9 
MUTT SUT re ee eke re hele Department.. 21—Med. 16 | July 26 189.19) 23.32/212.51/193.07|194.37 
FrishiCopbler seis .2..5 <6 Department.. 23—Med. AG) ‘6 20 | 64.79) 27.01)121.81)112.73)167.73 
ESANSAS eo caste ee scree st Department.. 28—Dark. 26 | Aug. 4 |142.54) 28.5 |171.05)155.5 |158.61 
VE iea fate ota feieie reactants Department..| 20—Med. “ 16 | July 30 /150.31) 51.83)202.14)221.58)...... 
WHCIIAN co 3520.08 es ss Department.. 21—L. G. 6 6] * 20 (121.81) 67.38/189.19/225.47)179.19 
VG 1 ee ere Department.. 24—D. G. ee 25 186.6 | 69.96)256.56)228.05)198.68 
Montana Rose.......... Department... 25—Med. “ 18} 30 |165.86) 54.42/219.29)}941.82/214. 77 
WOFUNE ioe cece cesses, Department... 27—Med. “15 )]  * «620 |121.81) 77.75)/199. 56/231 .95/206.35 
Northern Beauty....... PTeRLEY.. 25) <- 27—D. G. CePA) PA EES “OST OG SSBIAG. 28) 29S; 241 on clea aee 
MOF saps os cewlete stone es Presley... ... 26—D. G. St 6 ‘6 24 1165.86) 18.14/184 152.9 |153.73 
POACHDIOW sc.0.. seer eows IPTER1 OV ec ccs.- 24—D. G. 20) * 26 1155 51) 15.55/171.06]173.64)186.06 
| | | | | 
PINOTCOR i ore oe hte Presley....... 24—Med. 612.) 20 MG. G2 07. TO TSS STIISL STie seas 
Leal 0) (eee ee oe ay Presley....... 25—L. G. ‘14 | 28 |181.41] 36.28/217.7 [156.6 |155.54 
Marek Crop,....60eeten es EXCS1GYV«. oa. ' 21—-L. G. 15) ‘ 24°1160.68) 64.7 |225.47/215 1 |163.26 
EBON SOyreriten. edie tres Presleyy... 19—Med. * 15) * 30 |103.66) 93.3 |196.96 191.78/146.31 
Richmond Belle........ Presleye ss 17—D. G. Sor 1G © 30 |111-44)  7.77)119.21 126.98)165.86, 
| | } 
Oo SL ASS SU CBERSOEEBE Presley....... | 23—L. G. SLO 20 |202.15) 41.46)243.61 202.14,176.96 
Salzer’s Earliest........| Salzer........ 26—L. G.| ‘ 16) ‘ 24 /165.86) 20.73/186.6 |......|....+- 
Bilyer'Crown...:-...i.. Presley.......| 22—D. G. “ 10) ‘* 20 189.95) 16.55)155.5 |......).-2. 0. 
SEP WIEGHAS cea e i cesvces Department..; 24—Med., “ 916) * 26 }155.51) 25.91/181.41|167.16/127.95 
Snowflake Jr........... Department... 18—D. G. SOP ALS Fs EE SOO TBO OL Tica eet 136.06)199.48) 
| | ' 
State of Maine......... Department... 24—Med. | “ 14 26 |119.21) 33.69)152.91 134 76)/139.08 
DUMP re bere we aivs ss Salzer ....+%-- 19—L. G. dt SES OO IAR Bal 12. OD|26L. 101 onc. as Heres 
Thoroughbred.......... Department..; 20—Med. | ‘ 12 ‘20 | 69.96) 75.15)145.11/130.86)111.97 
TIOMD Os Sivem nels ia es 9s Department..| 20—L. G.| “ 15] 25 | 95.89) 80.34/176.23 160.68)139.94 
White Lily oe Pet: Department..| 19—L. G.| “ 10| ‘“ 20 | 77.7) 46.65)/124.4 |119.21)127.89 
j | | | 
White Obion cexcntim eae Department..) 23—-L. G. | 4) ‘ 26) 69.96 59.6 |129.58 142.54/125.69 
Witte ‘RokGins scence sa 1.9 if) See 21—L. G. 6} «(20 |171.05) 25.91/196.96) <. . <-. Jsssees 
Woodhull ioccn. coarse LGC ee ee | 22—Med. 20] “ 28 |111.44) 67.38/176.22 173.35/180.08 
Woods Earliest......... Man Oey cy en us). 20—Med. a) Bly se, 20 31\ 10.36)160.67 147.71|127.72) 


1150.4 


| Number of years averaged. | 


| 


> PORE 


0D et ee 


Owreow Wodko cook Wo 


Tbr WDC 


264 STATE BOARD OF AGRICULTURE 


TABLE OF VARIETIES OF POTATOES—1900.—Continued, ~ 
{Planted June 5.) 


| Number of years averaged. 


ae OU ot 


RL Dee CRO 


| Height 8 
and color Date of | Yield peracre, | = 
of vines, maturity. bushels. | S 
inches. } | 
| -_ 5 | 
| Counq 3 
Varieties. Seedsmen. L.G., lo | 8 
(ight 1m ae) 
. | = o 
green); | > -| jaa 
aor Edible. Market. le | bs ) 
reen); | ) Boles | 3. | see 
“Med.” | ee a -| 2 See 
Gace) A 5 & Po hs: S| 
Abundance............ Department..| L. G.—30 | Sept. 1  Sept.18 |119.21) 36.28)155.50 107.55 174.67 
PCCIOGNLAL. 22 < o'er + 5 nie | Department...) D. G.—26 “ 2 ‘6 12 |155.5 | 25.91/181.41/160.68/126.18 
Adirondac.............. Department..| L. G.—28 | Aug. 28 “6 14 /248.8 | 15.55)264.35/191.78)189.7 
POETS Dealers sels Slats nates | Department..| L. G.—28 ess) ‘6 11 |212.61) 31.1 |243.61/202.14/169.09 
IASLOMISNET cs. .cens.< sus WS ev ec cura L. G—27_ Sept. 2 66 28 |202.16] 20.'73|222-88)... 2.6) seen ee 
Beauty of Beauties .... | Department..| D. G.—29 $f, 15 |150.31) 10.36/160.68 sae 
PTC) RSS Ae eae Aeecae | Department..| D. G.—24 y 1 ‘© 13 |145.13) 10.36)155.5 |115.32)/118.5€ 
Burpee’s Superior......; Department..| D. G.—25 er fee ‘© 45 |150.31| 10.36|160.67|137.35/137.35| 
California Russet...... Department..| D.G.—23 =“ 6 ‘6 18 |233.25] 15.55|248.8 |230.65}...... | 
Gannon Ball x... x <5 6.01. DSAIZEL oe. Med.—29 | ‘“* 28 | Oct. 12 |279.89) 7.77\287.66)......)...... 
Garman NOs < essen | Department..| D.G.—30| “ 1 | Sept. 14 |181.41) 10.36)191.78)/191.78| 212.54, 
CIMA, NOs de.ccmsicis is.*) Department...) D. G.—28 a 5 ‘6 17 |228.06| 20.73) 268.79|292.85| 285.76) 
Champion of the World Department..| L. G.—29 Pe aes “© 11 |119.21) 15.55) 134.76|114.03/154.32) 
nee Beauty...... pane en; L. G.—26 Aug. 28) ‘“ 11 /114.03) 15.55/129.58)145.13|152.22 
jayne ee Ee ppeeacios epartment..| D. G.—24 | Sept. 1 13 |139.95| 15.55/155.51|184.01 209.06, 
RWOMANDUS coc. cosas) actel> Department..| D. G.—30 <9 D: “15 |129.58 15.55/145.13/163.27/189.83 
MONAMIDIADE Ss sees. ais jee Presley... sc. D. G.—82 ey) IG 66 18 |191.78| 15.55|207. 33). -ielligete oem 
Commercial Department..| Med. —30 b 6 ‘6 16 (248.8 | 25.91\274.71)251.38)...... 
MRE WAV s ck sive o/c ome ...| Department..| D. G.—28 “ 412) ‘* 17 |238.43) 15.55/259.98/261.75)...... 
Endurance......a...... Department..| D. G.—25 “4! “ 16 |134.76] 15.55/150. ~B1}14T. -72)126.42 
English Schoolmaster..| Presley........| D. G.—24 Aug. 29 | § 40 |202.15] 41.46|243.61|......|....++ 
Enormous....-.....-+-- | Department..| L. G.—28 Sept. 10 | ‘* 19 |150.31) 25.91/176.22)193.07)/251 .38 
WER Gis Sane Peco | Department..) D. G.—24_ 11 | ‘ 19 |160.68) 5.18)165.86 155.49)183.54 
Fottler’s Peachblow..., Department..| D. G.—23 bad 4) * 20 |207.33) 46.65) 253.98)/187.89|206.03) 
NGG) DILV OL cic o's ctoienes 0:5 Department.. * —24 ‘“ 13] * 23 1933.25) 5.18/238.43/241.02]...... 
| } ! 
Maree Wao’ s. 25.2505 > | Presley........| D. G.—23 | ‘* 10| ‘ 20 (233.25) 15.55/248.8 | see | ean 
Gem of Aroostook....... Gregory...... D.G.—28) “* 6) ‘ 16 |233.25) 25.91)259.16)...... lias > piel 
Gem of Aroostook......| Presley........| D. G.—28 en) 6 17 |243.61| 20.73/264.34]......|..e00e 
German Rose........... | Olds ......,... Med. —25 ie eb ‘© 17 |202.15| 31.1 |233.25)...... Loisiaiais 
AeOO EINECS, seecieie asc | Department..; + —22 ees {1 ] “* 21 |220.88) 20.73/243. 61/195. 66/214. 45) 
Hewes -....--2...--2.605 Department..| L. G.—24 tana “© 42 |253.98) 20.73/274.71 215.11/181.41 
ee ieee seers eee: D. G.—26 Sikes: * 13 |196.96) 10.36 207.32,169.74,111 56 
LTRS 8 Re BS ae 0....| M. G.—27 sty a6 “6 15 |145.13) 15.55)160.68)...-..].....- 
Irish Mignon........... Depee an: s: P. G.—24 |} -* 10 90 |238.43| 15.55/253.98/251.1 |162.62 
OHMIOT EXIGE. oe 5: cscs .& Co....| D. G.—26 | Aug. 1 | Aug. 16 |171.05) 20.73/191.78)......|.. ee 
PORE Deer castration | Department... L. G.—27 Sept. 5 | Sept.15 145.18) 25.91)171.04 151.6 |184.65 
Kaiser Krone........... Presley........ Ds G26 4) eee 11 |155.51) 72.56/228.07|......|... He 
Kaiser Krone..........- | Vaughan ..... D.G—23) “ 1 ‘#12 |155.51| 62.2 |217.71)...---|e-00~s | 1 
King of Michigan...... WARE cr 2/270 oreis oh MM. 'G.—29)' * 8 ‘6 18 1238.43) 25.91/264.34) 0.00). aneee \ 
TSE VRLONE 5 -onle sic omni<io | Presley........| D.G.—26) “ 6] “ 15 |186.6 | 25.91/212.51)......|...... 
BRUCE) score, oe arlene isis ne ey TG SOF ees “© 16 |145.13| 31.1 |176.23)187.89/202.93 
OTINVEC ol oloe oie wieiatniarctcs | Department..| D.G.—30 | ‘“ 2 “© 12 |165.86) 15.55)181.41/145.13)184.65 
Lightning Express..... | Department... D. G.—28  “ 10 “© 90 |145.13) 25.91/171.05)149.33,175.07 
re Tce ehaee ees Department..| D.G.—26| “ 8 © 17 |196.96| 15.55) 212.51/150.31,178.81 
WATER COM ceslere.sc)eicjn.a/s\- Department.., D.G.—24 |) “ 10 “© 18 |207.33) 25.91!233.24/207.32)264.34 
} | 
Livingston Banner.... Department... P. G.—26 eee “14 |217.7 | 15.55)233.25/212.51/263.82 
Long Keeper........... Department... D. G.—24| “ 28] Oct. 2 |220.88) 20.73/243.61|152. 90/158. 43 
Maggie Murphy........ Department... L. G.—24 S616 Sept. 28 |253.98| 31.1 |285.08 218.91 227.61 
Maules XXX........... Department.. Med.—24 mae! 11 |253.98) 10.36/254.34/216.39/189.18 
PA CIGINIOY § 5 cas cle 1 a. sr OES sennesm ne P. G.—26 Se eee ‘6 24 1248.8 | 10.36/259.16/228.06)...... 


* Purple D. G. 7 7 7 t D. G. purple. 
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TABLE OF VARIETIES OF POTATOES—1900.— Concluded. 


Planted June 5.) 


. 


Varieties. 


Seedsmen. 


Michigan Beauty 
Million Dollar 
Wiis Banners... 5. 3.0. 
Mills’ Prize 


Napoleon 
mee ING: Dos oes Soweto. 
MIR WAEI oc. aces. soc sie 
Padelford 
PALS CHOICE... 006%. Jes 


Pat’s Choice 
PEACH DIOWS << oo % scares cae 


Pride of Seneca 
Prince Bismarck 
Rose of Erin 
Rosy Mom ss. 02.2 26. 
Rose Standish 


Rural New Yorker No. 2 
Seedling No.2 
PW IDOL oa cctre cc ass « 
Sir Walter Raleigh..... 
St. Lawrence 


Suffolk Beauty.......... 
Sweet Home 
Taylor 
Twentieth Century 
Twentieth Century 


WENBZUGIA: 25 wee ese. 
Washington 
Washington 


Seas niall one w °C 9 attr at oles 


Salzer 
Department.. 
Department.. 
Department.. 


Department.. 
Department.. 
| Department.. 
| Department.. 
dss. ee: 
ETCSIGY--2.4--5 
Department. . 
Department.. 
Department.. 
| Department... 


Department.. 
Department. . 
_ Department.. 
Presiey..icsss 
Department. . 


Department.. 
Department. . 
Department. . 
Department.. 
IPRESLE Ve. 


Department.. 
Vaughan 
Department.. 
Department. . 
Presley cces ss 20 


| Department.. 
Presley... i. 
Department.. 
Department. . 
Crosby 
| Crosby 


! 
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Height 5 = 
and color Date of Yield peracre, | — 2 
of vines, | maturity. bushels. = > 

inches. | = |S 
(ese ts le 

| 2) Nagel 
be Ges = oh ia 

dight (a a Me 5 

green); | = = Ks 

D.G. as | rs) 1° 

(dark: Edible. | Market. 2, = 5 

Treen); 2 Ss a eSiesa eis 

“Med.,’_ | ad ote at a d= | e (8 
(medium). 3 | & g a cs |Z 
Med. —26 | Sept. 3 | Sept. 12 |212.51) 31.1 |243.61/181.41/149.79 5 
D. G.—20 20)" ** 30) 1290.26) 10.36/300- 62)... 2c 1 
P. G.—24 er ‘6 24 |171.05| 20.73/191.78 141.24|174.83) 4 
L. G.—28 ond ‘* 22 |103.66| 10.36)114.03 123.16/171.73; 4 
Med.—22 |} °** 10} ‘* 14 |103.66) 20.73/124.4 |138.65/147.72| 3 
D. G.—24 eS 4) “ 12 | 98.48) 36.28/134.76 145.13)196.96 5 
L. G.—27 BS 6 ‘© 16 |220.88) 20.73/243.61/222.88]...... 2 
D. G.—28 ad 6) ‘** 17 )155.51) 15.55)171.05/141.24|144.47) 4 
Med. —25 | Aug.24 |, ‘“ 1 |171.05) 31.1 |202.15|165.86/183.14 4 
D. G.—29 | Sept.18 {6a 22 |165.86 20.83]186.6 52. = o]se. sce 1 

| 

D. G.—30 10} ‘ 29 176.23) 51.83/228.06|......|...-.. 1 
D. G.—32 i LD 6-29 |186.6 [| 31.1 |217.7 |149.02/223.91| 5 
D. G.—26 fe 1| ‘ 11 |217.7 | 57.01/274.71/231.95)400.39| 4 
L. G.—27 Se) 0 © 18 |155.51) 25.91/181.41,154.20/134.38) 4 
L. G.—20 id 2 ** 12 |253.98) 46.65/300.65 196.96/166.73 3 
L. G.—24 és 4} ‘ 12 |248.8 | 41.46/290.26/203.41]177.86) 4 
D. G.—26 MY 1 66 11 |248.8 | 25.91/274.71/215.14)...... 2 
D. G.—28 ed 8 “ 17 |186.6 | 41.46/228.06 209.92/183.35 4 
Med. —26 es ie 66 11 ||228- 06) AG.65/274.71).. os |e ec cwe 1 
D. G.—24 3 2 oie) 171.05} 36.28) 207.33 137.35)169.33 5 
D. G.—29 ce 14 20 |160.68) 20.73)181.41 174.93|189.15 11 
L. G.—28 VY 8) “ 18 |176.23) 25.91/202.14 156.56/130.22) 4 
P. G.—29 S AZ) 0 19. [190.78] 20°731212-511200-85) 5.25 | 2 
D.P.G.-29 fe ad © 16 |264.35) 20.75/285.08 278.60/200.46) 4 
Med. —28 ae 8 ‘6 20 |207.33} 20.73/228.06)...... Sac 

D. G.—26 . 6 | 19 |196.96) 25.91/222.87 154.19)154.19) 

D. G.—24 e 1 «12 |233.25) 15.55/248.8 |...... lneeaaell 

L. G.—30 Wy 2 ‘© 12 |165.86| 36.28/212.14/171.04/186.62) 3 
L. G.— © 10 | ‘** 16 |253.98| 25.91/279.89)...... [sees ;1 
L. G.—23 SO ‘6 16 |238.43) 36.28/274.71)...... Tereecic 1 

P. G.—22 x G1 657 AB 11959119 900731139941 5%... oi enae 1 
L. G.—zs ie ie ‘© 12 |238.43/ 10.36/248.79|......]...-.- 1 
L. G.—26 Wb 2 s* 12 |233.25) 10.36)243.61/218.10)...... lo 
D. G.—29 Le © 20 |207.33) 10.36 217.69 229.28) saarerets 2 
Med. —24 sf 8 S616 |191-78| 36.28/228.06)......)..0... 1 
L. G.—22 _ 6 AS. 16,202.45) .25-911228.06). sos 30) oes 1 


The fungous diseases are certainly on the 
given to treating the seed and spraying the vines the quality, as well as quantity, of 
the potato crop is bound to deteriorate. 

Each variety is grown for several years to thoroughly test it, after which the 
inferior kinds are dropped to make room for the newer sorts. A few of the standard 
kinds are grown longer for the purpose of comparison. 

In addition to the seed grown by the College in 1899, the following varieties were 
received from the seedsmen named: 

L. L. Olds, Clinton, Wis.—Pat’s Choice, McKinley and German Rose. 


F. Barteldes & Co.., Lawrence, Kan.—Bovee. 


F. B. Mills, Rose Hill, N. Y.—Astonisher. 
T. W. Wood & Sons, Richmond, Va.—Junior Pride. 
W. R. Knox, Intercourse, Pa.—White Rose. 
J. C. Vaughan, Chicago.—Kaiser Krone, Sweet Home. 
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John A. Salzer Seed Co., La Crosse, Wis.—Million Dollar, Salzer’s Earliest, Cannon 
Ball, Salzer’s Sunlight. 

Northrup, King & Co., Minneapolis, Minn.—Ideal. 

Flansburg & Pierson, Leslie, Mich.—King of Michigan. 

Hiram Presley, Port Huron, Mich.—Gem of Aroostook, Free Trade, Cole’s Early, 20th 
Century, Rosy Morn, St. Lawrence, Kaiser Krone, Columbian, Keystone, Pat’s Choice, 
Northern Beauty, Washington, English Schoolmaster, Dew Drop, Silver Crown, 
Alexander. 

Matt Crosby, M. A. C.—Two seedlings, Z-1, Z-2. 

James J. H. Gregory, Marblehead, Mass.—Gem of Aroostook. 


NOTES ON VARIETIES. 


Alexander.—An early sort received from Hiram Presley, Port Huron, Mich. The 
vines are dark colored, stout, and averaged nearly two feet in height.. The tubers 
showed some promising characteristics, but gave a large per cent of small ones; 
shape, oblong oval, a little flattened; eyes shallow, open, broad, often raised, which 
makes them generally smooth. The skin is pink, netted; flesh cream white, fine 
grained, dry, solid, mild flavored. They are very firm and appear to be good keepers 
for an early sort. Very promising and will be given further trial. 

Astonisher.—Sent out last year by Mills as New No. 5. The yield was the same as 
last year. The vines are vigorous; tubers of fair quality, and attractive for a light 
pink sort. Of some value as a medium late variety. 

Bovee.—A sample of seed was received from F. Barteldes & Co., which proved to be 
pure and well preserved in type. ‘The variety was grown here for several years, and, 
while the quality was good, other new varieties which are better yielders have taken 
its place on the list. 

Cannon Ball.—One of Salzer’s introductions. The tubers are large, dark pink, 
nearly round; eyes are dark red, almost purple, deep and broad, which makes the 
surface appear rough. The flesh is very white, firm, and cooks floury. In the hill they 
are somewhat scattered, the vines and stems resembling Peachblow. They are good 
yielders and will ship well, but the dark color and rough appearance is against the 
variety as a general purpose potato in the Michigan markets. 

Cole’s Early, received from Presley, is an attractive looking sort with pink mark- 
ings. The yield showed rather a large proportion of small potatoes, but the quality 
and general characteristics are promising. 

Columbian.—A long, oval and slightly flattened sort. The skin is white and has the 
appearance of being covered with minute warts or small bunches; eyes are shallow, 
broad and well scattered, which gives the surface a smooth appearance. The quality 
is good and the firmness indicates that it is a good keeper. The vines are vigorous, 
upright, spreading, and grow deep, which tends to keep the tubers in the soil, thus 
preventing sun-burned tips. 

Dew Drop.—A medium early variety; shape a little flattened, oblong, oval; skin 
white, with pink markings about the eyes. The eyes are narrow, of medium depth, 
and show very prominent seed sprouts; flesh cream white, mild flavored, a little 
spongy, but dry and white when cooked. The tubers are uniform and well bunched 
in the hill; vines vigorous, spreading well over the ground. A variety having sufficient 
desirable points to warrant further trial. 

English Schoolmaster—A variety having strong, branching and spreading vines. 
The tubers are white, marked with purple blotches or stripes, which tend to mar the 
appearance; shape a little irregular, but fairly smooth, oblong, flat, usually pointed at 
the seed end; flesh very white and firm. 

Gem of Aroostook.—A seedling of New Queen introduced in 1898 by the Jerrard 
Seed Co. We received two lots of seed, one from Gregory, the other from Presley, of 
Port Huron. They were planted side by side and proved to be identical. The vines 
are strong growers; tubers well bunched and deep in the hill; shape oblong to long- 
oval, flattened; color, white with pink markings; eyes narrow, pointed, medium depth, 
often raised, which gives them a smooth appearance. In quality they have few super- 
iors, and are a very attractive sort. 

German Rose.—A rose-colored variety which has the markings of the old Late Rose 
sort. The vines are growthy; tubers are of a uniform desirable shape for baking. The 
quality is good. 

Ideal.—A variety resembling Carman No. 3. The tubers are oval to round, slightly 
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flattened, very white, smooth, firm, solid, of excellent quality, but lack a little in 
productiveness. 

Junior Pride—Vines rank and upright; tubers oval to oblong, many nearly 
round; skin white, with slight pink markings, finely netted. The surface is smooth; 
eyes broad, open, shallow; flesh white, firm, fine grained. A’ promising early to med- 
ium sort. 

Kaiser Krone.—A white-skinned potato of the Carman No. 3 type: eyes shallow, 
well scattered, making the tubers smooth and of a desirable appearance. The flesh is 
white, very solid and fine grained. The vines are strong growers, root deeply and 
seem to resist attacks of the Colorado beetle. It is one of the most promising new 
varieties for commercial growing. A specimen of seed was received from both Vaughan 
and Presley, but no difference could be detected in the type. 

Keystone——Another medium late sort resembling Carman No. 3. The strongest 
mark of identification is the deep netted appearance of the skin. The yield was a 
little below the Carman, but in appearance and quality it is equal to it. Owing to 
its smocthness, desirable shape and color it promises to be of some value. 

King ot Michigan.—A variety introduced by Flansburg & Pierson, Leslie, Mich., 
that has strong points sufficient to class it among the desirable new sorts. The vines 
are vigorous, spreading well over the ground, thus shading it during the dry part of 
the season. The tubers are oval, elongated, slightly flattened; skin white, finely 
netted: eyes broad, open, shallow, evenly distributed over the entire surface. The 
seed markings are very prominent and strong in the eyes. The texture, flavor and 
grain is all that could be desired. 

McKinley strongly resembles Carman No. 1. It is a good yielder and strong grower. 
The eyes are a little deeper, which gives is a rougher appearance than the Carman. 
The quality is excellent and it is a good keeping and promising market variety. 

Million Dollar is another of Salzer’s introductions, and gave a larger yield than 
any other sort in 1900. In shape and appearance they are nearly identical with 
Carman No. 3, but have pink markings in the eyes; skin very white, smooth, finely 
netted: flesh fine, floury, and of the solidity that indicates keeping qualities. This 
variety is certainly worthy of trial, owing to its productiveness and quality. The 
vines are stocky, rank growers, and very free from any symptoms of blight or tip 
burn. 

Northern Beauty, originated by Geo. W. P. Jerrard & Co., Caribou, Maine, is of 
the Rose type, but is more flattened and oval than the old Early Rose. The skin is a 
delicate pink: eyes long, open, flat, broad and prominent; flesh cream white, fine 
grained, dry and floury, but a little inclined to be strong on moist soils. The vines 
are strong and vigorous, and the quality and productiveness are promising. 

Pat’s Choice, a seedling of Seneca Beauty, originated by Frank M. Kirkpatrick, of 
Minnesota. The tubers are long, irregular, oblong, oval, slightly flattened. The skin 
is white, clouded with pink, finely netted; eyes pink, small and shallow, giving it a 
smooth appearance; flesh is very firm and crisp, white, fine grained and floury when 
eooked. The firmness of texture guarantees it to be a good keeper, and the vigor of 
growth and appearance make it one of the desirable sorts. 

Rosy Morn is an early medium variety of some promise. The tubers are regular, 
oblong oval, a little flattened; eyes broad, open and of medium depth, bright pink in 
color. The skin is light pink, nearly white, somewhat russeted; flesh white, firm and 
dry. 

Salzer’s Earliest in growth and habit is very much like the Early Ohio, but it is 
a red potato. The shape is slightly oblong, but nearly round; skin dark pink, thin and 
rubs off easily, leaving a very white, fine-grained, floury flesh of mild flavor. The eyes 
are smal!, of medium depth, with purple seed sprouts. The tubers reach edible maturity 
long before growth stops, and are very compact in the hill, which enables them to be 
planted closely, thereby increasing the yield, as they do not set as many tubers per 
hill as many kinds. 

Silver Crown.—Well bunched in the hill; tops strong; tubers oblong round; skin 
white, netted; eyes of medium depth, numerous; seed sprouts are very prominent on 
the body of the tubers and are on raised bunches, which give the potato a little rough 
appearance. The flesh is white, fine grained, firm and dry. Promises to be a desirable 
early sort. Originated by J. R. McNarry, Burgettstown, Pa. 

St. Lawrence.—A pinkish white sort of good quality. The shape is a little irregular, 
long, oval: eyes pink, small and shallow. 

Sweet Home.—In growth and habit is identical with Carman No. 3. Very attractive, 
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white, smooth, regular, uniform and of excellent quality. It is a good yielder and 
when the Carman cannot be obtained is a desirable variety. 

Sunlight was the leader among the early varieties in productiveness. It is a very 
clear, white-skinned sort, with a netted appearance; shape long, oval, a little flat- 
tened. ‘The eyes are strong, narrow, long and lipped, with very prominent seed 
sprouts, and are set in slight depressions which make the tuber appear a little rough. 
The quality is good and the firmness indicates that it would be a good keeper for an 
early sort. 

Twentieth Century.—The vines resemble the Carmans in growth, but the tubers are 
Jong and tapering, usually bulged in the center; skin is cream white, covered with 
thick, deep nettings; eyes are coarse, medium in number and evenly distributed. The 
flesh is very white, firm and dry. A good yielder and appears to be a long keeper. 

Washington was grown here last year, the seed having been received from the 
Harris Seed Co. It is a strong growing variety, good yielder, and remains solid late in 
the spring. 

White Rose, in growth and shape, strongly resembles the old Early Rose, but the 
skin is clear white and has a netted appearance. The eyes are well scattered, of 
medium depth, rather long, broad, and slightly curtained. The quality is good, but 
they were a little light in yield. In a trial plot last year this was the earliest among 
thirty varieties. 

Z-1 and Z-2 are two seedlings received from Mr. Matt Crosby that are of some prom- 
ise, but need to be grown another season to be thoroughly developed. The vines are 
thrifty; tubers of desirable shape, white and smooth, one being a long variety, the 
other round. 


SUMMARY. 


The average yield for 1900 was better than in 1897, but it fell a little below that 
of 1898 and 1899. The soil was a little heavy, and during a part of the season the 
excessive rains made it too wet for a healthy growth. 

Andes (168.45 bu.) came to edible maturity July 6, and is one of the best early 
sorts. It is not a strictly white potato, but is an extra early sort of superior quality. 

Michigan (189.19 bu.) is the ideal white early variety. These two varieties have 
established their value by crops of several years. 

Sunlight takes the lead among the new sorts, giving a yield of 216.75 bushels, 
and became edible July 4. They are of the Michigan type and certainly promise to 
be of some value. 

Alexander (158.08 bu.) was next in yield and earliness, while Cole's Early 
(155.49 bu.) is another good sort. 

Among the second early sorts that showed much merit are Salzer’s Earliest (186.6 
bu.), Northern Beauty (233.24 bu.) and Minnehaha (256.56 bu.) ; the latter gave a 
high yield, but the tubers averaged a little under size. Several of the other new 
sorts are of some promise, but it takes more than one season to establish their 
value. 

Of the late kinds there are no better varieties for the general crop than Carman 
No. 1 or No. 3 and many of the new kinds of their type. Sir Walter Raleigh is a 
leader of this class. 

Cannon Ball (287.66 bu.) is a large, coarse, round, red potato, and for this type 
of a potato is a good one. 

Million Dollar (300.62 bu.) was the leader in yield and has desirable characteristics. 

Kaiser Krone (228.07 bu.), Gem of Aroostook (264.33 bu.), and Pat’s Choice 
(288.06 bu.), are three varieties of much promise and can be safely recommended 
as standard market sorts. 


FERTILIZER EXPERIMENT. 


In the spring of 1899 two acres of land, immediately north of the College, were 
leased for fertilizer experiments with potatoes. It had been idle for some time. 

The soil is poor, being a light sand, containing but a small amount of vegetable 
matter, and the fact of its being non-resident property partially explains the reason 
for its being in such a depleted condition. It was covered with a quack grass sod 
that required a sharp plow and heavy horses to properly turn the furrows. 

As soon as the ground was sufficiently dry in the spring it was plowed about seven 
inches deep and rolled with a heavy roller, then worked with spring-tooth and smooth- 
ing harrows weekly until about the first of June, when the potatoes were planted. 

While preparing the soil, the roots were so numerous that it was necessary to 
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elean the ground with a horse rake, several wagon loads of roots being drawn off 
and burned. Thorough shallow cultivation so nearly destroyed the grass that it 
caused no trouble in 1900. 

The two acres were divided into 18 plots (according to plan), each containing 
one-tenth of an acre, with a five-foot space between the plots, to prevent the fertilizer 
from one plot»mixing with the others by cultivation. The plots were quite uniform 
and with the exception of a slight depression crossing plots seventeen and eight, which 
was a natural drainage from farm barns in years past, there was no oreat difference 
in the pee condition of the soil nor the amount of fertility that it contained. 

Plots 3, 7, 12, 16, were used as check plots and had no fertilizer applied to them, 
the other pint being treated as per plan. The fertilizers were applied a few days 
before planting and thoroughly worked into the soil. 

The season of 1899 was rather dry for the use of commercial fertilizers, there not 
being sufficient moisture early in the season to properly dissolve the chemicals and 
make them available as plant food, hence the experiment was duplicated and repeated 
in 1900, with a marked increase in yields, due in part probably to the availability 
of last year’s applications, as well as the thorough dissolving of the materials applied 
this season. 

The question, “Does it pay to use commercial fertilizers on crops of this kind,” 
often asked, and in this case, from strictly a cash basis, the increase in yield did not 
warrant their use, but succeeding crops will certainly receive some benefit, the value 
of which cannot be estimated. 

Other years have given results that made the use of commercial fertilizers very 
profitable. and the fact that they were not remunerative in these experiments should 
not wholly discourage their use. 

In 1899 the -ariety planted was Herrington Peer, which has not given as large an 
average vield as Carman No. 3, which was “used in 1900, 

The growth of vines was very uniform the first year, but in the second crop there was” 
a noticeable difference in favor of the plots that gave ‘the largest yields. 

The plots were marked three feet each way, to allow cultivation both ways on 
account oi the excessive amount of quack grass, but in 1900 it made but a very little 
extra work, being so nearly killed the year before. 

The seed was all treated with corrosive sublimate (1-2000) and medium-sized 
potatoes were cut lengthwise into four pieces, one piece being used for each hill. 

The tubers were nearly free from scab, except on plots 8, 9, 17 and 18, which showed 
about 10 per cent scab in 1899. In 1900 plots 9 and 18 were badly affected, at 
least 50 per cent being worthless. This accounts in part for the small yield of 
those plots, as many were so badly diseased that they were a mass of decay. Nos. 8 
and 17 were not as bad, but 25 per cent were unmarketable, seeming to show that 
compost and wood ashes favor development of the scab fungus. 

The accompanying table shows the amount of fertilizers applied per acre and the 
yields, while the plan shows the exact arrangement of the plots, and amounts applied. 

By studying the table we readily notice that the increase in yields for both years, 
in some instances, is a large per cent, and would repay the use of fertilizers, “while 
comparing the check plots “that had nothing applied to them with some that were 
fertilized, and it looks as though it was money and time thrown away. 

In looking at plot XIII, which showed a large gain, but not the largest yield, we 
find that at the prices of the different chemicals (100 pounds sodium nitrate $2, 300 
pounds of phosphate rock $2, 400 pounds of high grade dried blood $4, and 200 
pounds of sulphate of potash $4, or a total of $12), the extra expense over plot XII, 
that had no fertilizer applied, but yielded as much within 11.7 bushels, was not 
repaid. 

Again, by comparing plot XI, which gave 130.6 bushels, with XVI, giving only 
47.1 bushels, we get a wonderful showing in favor of the fertilizers 

Notes taken as short intervals show that the growth of vines was quite uniform, 
although it was found that the plots showing the largest vines gave the greater 
yields. 
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DIAGRAM OF EXPERIMENTAL PLOT 


I x 
Bedlam RitTAbO ns: visser saoss btiss 5 lbs. Bodinm nitrate: :<\... msacssmawemte 5 lbs. 
High grade dried blood........... 20 Ibs. High grade dried blood........... 20 Ibs. 
Phosphate rock............sseee0- 15 lbs. Phosphate rock.........-.ceseeeees 15 Ibs. 
DUITIS TO POCRBD sisi kn tec ateets violate 10 Ibs. Sulphate potash................008 10 lbs. 
II XI 
Bodinnr Witrates.hsewes weet a svete 6 wis 4 Ibs. SOGIUMUTITLATC Soe cine te vow cael 
High grade dried blood........... 11 lbs. High grade dried blood. . 
PROSPUALS, LOCK «oes orice Fie has bn sip nse 25 lbs. | PROSDUATC TOOK sop cita sa cee s senile 
Miriste POLARIS. .0 0 wesc s wenn 10 lbs. Sulphate potash... ...se%et~s oe 
——=| 
| 
ll | XII 
Nothing. | Nothing. 
| IV XIII 
SISTING erin to ae oan Re Ben Ano ode 10 Ibs. | Sodium nitrate.........csc0.secevs 10 lbs. 
High grade dried blood........... 40 Ibs. High grade dried blood........... 40 Ibs. 
BHOKPNATO LOCK. .ekiie iis cs isielere clei 30 Ibs. | Phosphate LOCK fa. «ween elinsoleiery 30 lbs. 
Muriate potash. 2.226000 c00000 6000 20 lbs. Sulphate potash...........:....... 20 Ibs. 
v XIV 
SOG Mitra << 6a Lier elaie wie 8 lbs. 1 SOLU NUPALO [seal eller 8 lbs. 
High grade dried blood........... 22 Ibs. | High grade dried blood........... 22 Ibs. 
Phosphate TOCK.. <<< ccc. ce saves 50 Ibs. IPHROSpPMaALe LOCK. eecie- eee ee eee 50 Ibs. 
TM TIALO PO tase. cee. once «oe cisisiaer re 20 Ibs. | Sulphate potash................... 20 Ibs. 
XV 
VI 
Soditumpnitrate cc. + oc0s/siegs anes 10 Ibs. 
POtato’ SrOWEL.« .. 260. -ecessssiece 50 Ibs. Sulphate potash.........-...-....- 30 Ibs. 
| Ground PORE ice. cere decline rea 60 Ibs. 
| 
VII | XVI 
| Nothing. Nothing. 
} 
| | 
XVII 
Vur powmsort said wateTaidi atin nietelata Seine mere ‘ ond 
Odium nitrate.......-..-se..---- 5 lbs. 
| Compost... ..-. 6. esses reece esses 2 loads Sulphate potash..............++5- 15 Ibs. 
| Ground bone.........-.+++++++++: 30 Ibs. 
XVIII 
Ix 
Sodium Ditrate:........-.<:2¢.0.«. 10 lbs. 
COMPOBtH Satine ceiasarnee Nantes elert= 1 load Sulphate potash..........-.-.+-++ 10 Ibs. 
IWiGGGIASHOR = sore w1)o'eraisiein'sicicisicnaisias’s 5 bu. Ground bone.........---.-6.02-0- 40 Ibs. 
Wo0d asheS...-..-- ++. seer ee eee eres 5 bu. 


Plots 2x8 rods, 1-10 acre. 
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TABLE OF FERTILIZERS APPLIED PER ACRE AND YIELDS FOR 1899 AND 1900. 


- =r) S 
Se ¥ = 
S |g See 
< : 2 |e ra L 
a | bigs = 
S 3 ee 3 P| ne | A a 
sate Be Of lit EE ES reat: ene al } 9 © 
Plot number. s 2 Pee | ala Sr Nothencrledeet = |i a: tes S 
See aceetie 1) e }2| 3 
Eutteellt aat\ fener sea! |. 3 % 3 | 3 
Salas = I oH laweal o | = 7 S 
SOE RR ad lhe ore ea a a 
cs ° Slew lace wm oes] + } a o > 
5 Pal Ss = = OHO! Oo a ° = 4 
RDO Seek ah “oa = FS oot By = S| iA a 

has see Kees tie 61.2 | 86.5 

RATER shaaflertnerierere WV eve('al m Giete niet eH aMloak 105.6 

pat One anonDaccgen 52 96.83 

Fe ree orc sie eete at (3) 105.7 

be rshel e avercallVevevcisca, tara eie 87 113.76 
Baretta suctetone tet chctate 53 93 

| | PERRO Corl LOGO Ree oar 51 62.3 

ereiae Weesemleeesaes, e20oagaitiaD 122.8 

| 50 Bu. | 10 loads | 91.5 | 100.7 

aie) shetcare|ierorereiolexers|| televarcteietcreverait 59.6 102.96 

miclete leva] cicigis etic tetetsteie etetet cel 72 130.6 

Pret Pcie ie een Ac ee ee | 63 112.1 

57 123.8 

59 108.16 

erate aramallid roté ar box ico kas 44 97.4 

Ahad Ae) RS cor 56 47.1 

Mayer ate or liaietereke leis veces ee 68 126.6 
55 67 


RADISHES, 1900. 


There are many varieties sent out by seedsmen under different names that appear to 
be identical. In the experimental test of varieties for 1900 the seed was sown in 
the open ground May 3. Many of the varieties have been fully described in previous 
bulletins, but the following brief descriptions of new sorts are given: 

Double Quick, received from Johnson & Stokes. is a quick-growing white variety- 
The root is long, slender, tapering, pure white, crisp, and has a mild flavor. It grows 
a medium amount of foliage, the mid-rib of which is of a purplish green tint. 

Black Spanish, Black Summer and Black Winter are three varieties sent out by the 
D. M. Ferry Seed Co., of Detroit. 

Black Spanish is a coarse grower, very dark colored and matures slowly. The root 
is crisp but peppery. 

Black Winter is very much like the above, but the flavor is too strong to make it 
desirable. 

Black Summer is of the same type, but matures quicker. It is not so long, but has a 
greater diameter, and there are the same objections to the quality. 

Brightest Scarlet, Salzer, is a quick-growing, slender, scarlet-colored radish, very 
tender, crisp, and mild flavored. The tops are small. 

Burlington Forcing, from Landreth, is white, turnip-shaped, and a quick grower, with 
a small tap root. The flesh is of a greenish white tint, crisp and mild flavored. Es- 
pecially desirable for a white forcing sort. 

California Mammoth, from Ferry, was one of the largest in the list. It has a large, 
white, crisp, and tender turnip-shaped root, with rank, coarse tops. The length 
: ie edible period is in its favor as a summer variety, but its quality is not the 

est. 

Cincinnati Market, Livingston, is a long, slender, crisp, white-fleshed sort. The 
roots are clean, symmetrical and of a bright scarlet color. As a forcing sort it is 


one of the best of the long varieties. The tops are small and it can be grown 
thickly in the beds. 
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TABLE OF VARIETIES.—1900. 
| io |e. 
| Average. | 2.- 
Sl 1 col 3¢ 
Fe tates : Shape and color Te ee 
Varieties. Seedsmen. Of roots. es aural se 
: toe | BE | oe 
go | 29 a 
Rc Ag =) 
BPOUDO OUICK 1. 6 svsninss convene ended aes Johnson & Stokes......| Long, white.......... 5 -75 | 25 
RS LL EAESTSEDEIN IS Kine acs si astin 'ofhis (ore cetetar aul m-nyols ras D. M. Ferry Seed Co...| Long, black.......... 10 1 32 
BANC SUIT OT ns. 05. noha sos 0,2 ccoterealawwa oes I. M. Ferry Seed Co...} Long, black.......... 4 1.125) 32 
PIR WONGON s oron ox ars volooe'e’- Capen aes D. M. Ferry Seed Co...! Long, black.......... 12 5 ae 3 
BTIGHUESUSCALIOE «on ee ce cece cesines SAIZAT acne catia eae Long, scarlet......... % -15 | 27 
Burlington Forcing .....:......-...... PGATLG GUL si .c)- sfestsiets ctersie Turnip-ronted .... ...| 2 | Air eee 
California Mammoth...............++- ORC; sigate ya ctnint ain at Longe iwhite: xcs. ace 12. |/1.D pee 
Wineinnatl, Market... 6.50. cece inscre ELVIN StOM «os oe cere Long, scarlet......... 6 75 | 24 
Barly, Lone Scarlets 2... 2 icec0. »acctcns HERE V Rote h ieee cisetne Long, scarlet......... 8 1 | 32 
Earliest Snow White Ice.............. SSIZ OI sraeonn wes Sate eite Turnip, wobec. enn 2 1.5 23 
Half Long Deep Scarlet..... ......... kid a Seesioe ipo oaee Laer Long, searlet......... 4 1 28 
Long Brightest CALICO semice sis ic cvieviers RIOR Vaccaro eats haat cts lee Long, scarlet......... | 8 1 34 
DEALTIME DAs 5 ota, Silos» piste stoi ou Cagave-a wre WVETUD Aye wieet ie creates octet Turnip, cardinal... 3 2 | 30 
PUPIL OL OREO 9 costly osu vine s lala onidta iow epeals BUuCKDE@ a7 ces ean ee Turnip,golden yellow 2 1.5 26 
PVEIIDOL BIOS, co e.clan stems oe cer aee ss Betis | PUSMLCIEDCC Ir iotereararenele resis Turnip. scarlet....... 2 1.5 28 
RBA Rair a rari aes ran aiatsn scattered note IBUDDCC i ce 06 serena: Long, white ......... 10 | 1.25] 27 
SUG A Lac. 5 ahartlaes oa alaleieis an a tivanereates EVA SS LOW scleistae ont. alts Turnip, scarlet....... 3 125 | 24 
Bem eh CONICAL Gur © a. c- sic mrepsiste, teatctererets RAWSODDs sie cinco s eee Turnip, scarlet....... 2 1.5 24 
2/107 I neces ores See DOL Sour noe Livingston s/b}atelais'> cisvepaiaye Turnip, white.. = 1.25 | 25 
BRE ANINEN IDEA Yoo peste shete ath ohooh sess) soerelavcia ah Wet ators ROC) dl Fite meee orci teenie Turnip, redand ‘white 1.5/15 23 
PRR SSEEAR UTD acre < wie etacieis oieinine nica Io a ooeiocne: IBDABe BATA Long, white.-...5.:.. 10 1.5 32 
MEGS. V TON A ctpians Ontos ceeebionnsa s INGTUY # os'ccotoraurele tere sie Turnip, white .....-..- Lebel 34 
BEE REME feat astra octes AWN /al iv essiie a's els, echo oierate same reisietele a Di Ss DE Dib se meuste craven es ONE WHITE arse. ae 10 1 32 
AUD heres fe oro vk Gti ee eee sea URSS Deptt. ceo he ence ee 9.5 | 1.25 | 32 
ND wroicrette i wicca eV tsiaipisvagaicic sbsravarMorsa ayes om RS Dep tsi rw esac aioe Parsi (ad oleae erat eee 9.75} 1.125} 32 


Karly Long Scarlet, from Ferry, a long, slender, secarlet-rooted sort of desirable 
quality, that matures quickly. 

Earliest Snow White Ice, received from Salzer, is a small, 
radish of no special value. It is apt to be tough, strong and pithy. 

Half Long Deep Scarlet and Long Brightest. Scarlet, from Ferry, are well known 
standard sorts. They are among the best garden sorts, very attractive and of fine 
quality. The Half Long matures first, hence it is preferable for forcing, but the 
quality is no better. 

No. 8, sent out by Mills, is 
cardinal red color. The flesh is white, 
after reaching edible size. Often streaked with red. 
but it is quite strong. 

Number 179 was received from Buckbee. 
turnip-shaped: color bright golden yellow. 
quite desirable, but the color is against it as a leading sort. 
peels readily. 

Number 219, also from Buckbee, is a thick, scarlet, turnip-rooted sort. The flesh 
is white, streaked with red, matures quick, and is often pithy, coarse and dry. 

Osaka was received from Burpee. The leaves are very abundant, coarse and spread- 
ing: the roots are evenly tapered, white, crisp and rather strong. This variety cannot 
be grown close enough to be profitable. 

Scarlet Ball, Livingston. A large turnip-rooted sort. 
flesh white, tender, and of a pleasant flavor. 

Scarlet Conical, from Rawson. A small-topped, turnip-rooted sort, desirable for 
forcing. It has a bright scarlet color and grows quickly. 

Snowball, Livingston, is a white, turnip-rooted variety. The tops are too large for 
forcing, but the roots are firm, crisp, mild flavored, and quite desirable for out-door 
growing. 

Triumph, Vick, is a small-topped, 
novelty, and has no especial value. 

White Strasburg, from D. M. Ferry & Co., 


turnip-shaped, white 


a large, coarse, turnip-shaped sort, having a dark 
rather coarse, strong, and becomes pithy soon 
It has a peculiar sweetish flavor, 


The leaves are small and few; root 


The flesh is very. white, tender, mild and 
It has a thick skin that 


The skin is bright scarlet; 


red and white, globe-rooted sort. Simply a 


is one of the best long, white sorts, and 
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takes the place among the white varieties that Long Brightest Scarlet does among 
the Reds. 

White Vienna, another variety received from Ferry, is a small, white, turnip- 
rooted sort of no special value. 

Numbers 4968, 4997 and 4998 are three varieties received from the U. S. Department 
of Agriculture which did not develop any desirable characteristics. The tops are very 
large and spreading; the roots are similar to Strasburg in shape, but tough, strong 
and pithy. The three sorts seemed identical. 


SQUASH, 1900. 


Several varieties of squash were received from the United States Department of 
Agriculture, but only a few of them matured. 

No. 4999 produced a very strong growth of running vines, but the squashes did not 
mature. They were oval and dark green with numerous light spots. The entire sur- 
face was covered with long, hairy spines, which gave them a peculiar appearance. The 
shell was thin, meat thick, green and watery, but the texture and flavor could not be 
determined. ; 


LIST OF VARIETIES OF SQUASH AND PUMPKINS. 


Varieties. Seedsmen. 
CAG LE MOEN 0), Gre SGC SE SACHIN ENDOSC Or COU ORLIC USDC DO DSO OBOOROr aE U.S. Department of Agriculture. 
ALLE LLO NEVO) tnt akiriaig's ta es ciaeiniiele nitalce picisiainia) cle wieteiae =; tere pe cielelelaiete U.S. Department of Agriculture. 
LUD lehn disci paso Can pnPOOnOpoebn arta pobac do Ses ObesyAneean Caso arco U.S. Department of Agriculture. 
DID Te csc co cw es wlee csc sicisinne.cs e's sie cele csieece scissie sisininssnissiecessclivecicecce U.S. Departinent of Agriculture. 
nM Vibncotha eenedinsacacosontic Sada doddebensddnddbooespanesdenuantecece U.S. Department of Agriculture. 
PIO Ao visto. < alee: 0\015/2) 6 si0.0's vie 6's vlsceinejo aiaiale'nivisis visi aids cisvielsin\e os = =e\uln clersivlos wclp v.cip.s U.S. Department of Agriculture. 
LV in 7) Ean) Agoeppceeea a sueccodude coduicn ons bodug Joddcorieoscoendpcaos D. M. Ferry Seed Co. 
MERE EE TIAL SIRE GAT freiarciy is aiayo/e s wic\ofolvtalolaxaceiein\sin/a/< ejetelsefals niatelclctesis\e\a (ela) cfc’ siete ’elatalele\olete Wim. H. Maule. 
REESE MAIR High cleo) a wn erete ote a oc. aio clara nieve oye Savoie ovorataia ik niches dieiaratavera vmbensvatate eye D. M. Ferry Seed Co, 
DDT IN GE) Pe Coco AAS DRC O BEC BEE e OOr SCION oe UCB NBC PROSOPIS COoE Henderson. ‘ 
ES PERRET ERIE MMO LUZ on eon Saints wiaiy minin’ ais oral dinrs Sra cn ivisl eicio pivininta siaisle aloclainvpiets.s cin nieve W. Atlee Burpee. 
Morea ECL NAM OOUIES GEL Chote splat ote etalcfeloysie o/aeiatote'ei ove eis/ sia etcict=/slalaleioinisioisramicteraieisteie(aier=' Henderson. 


Golden Hubbard D. M. Ferry Seed Co. 
Green Mountain D. M. Ferry Seed Co. 
EA MSMR EL ESB ME yi5 fa.0.0° 5 's\o:n cele ne sie e viatoeciwicasie elles -| Vaughan. 

ERA e A EEELGL ST oe i olas wiclea'c's <p vislois aid daisies ea alae nelete aie. aleteaee ..--| Henderson. 


RENTOUL ie ernment sic visi scwls ts 0.5 crescicin'eie’e. ciasd e’o-dmince « Waeow also chan -| D. M. Ferry Seed Co. 

Marrow, No, 4365 - ; U.S. Department of Agriculture. 
Marrow, No. 4366.. U.S. Department of Agriculture. 
Marrow, Prolific .. Wim. H. Maule. 

Silver Custard .... ‘ Henderson. 

SURE VITUAM  o.0'0:0'ae 0's tin « cts nian gion a eiaiele scanty Sadicts arsleis: Oiera Ge tiv cerere Steie'ciclvee: conse Takyorian. 


Wim. H. Maule. 
Henderson. 
Wim. H. Maule. 
Henderson. 


No. 5000 was of the marrow type, but deeply ribbed, rough and warty. When 
mature it has a golden yellow color; shell hard; meat thick, and of a rich color. It 
appears to be of some value. ‘They were from four to six inches long and had a 
diameter of twelve to fifteen inches. Several of them were placed in the forcing house 
to ripen and during the winter they matured and were quite palatable. They appear 
to be good keepers, but are not equal to Hubbard in quality. 

No. 5001 was of the Dipper gourd type, but the handle part was enlarged to about 
one-half the size of the bowl. They were light green, nearly white, smooth and of 
various sizes. 

No. 5002 was very much like No. 5000, except it was more warty, deeper ribbed and 
rougher. The meat appeared the same and kept equally well. 
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Marrow Nos. 4365 and 4366 were small, pumpkin-shaped and had no special merit. 
The shells were very hard, dark yellow and the meat was thick, but stringy and 
watery. No. 4366 was somewhat elongated, which was the only difference. 

The Crookneck varieties are standards for early use and too well known to need 
description. 

Brazil Sugar is a small, warty, light yellow, thin-shelled sort. The meat is thin, 
greenish yellow, tough, stringy and lacks sweetness. 

The Gold and Silver Custards take the lead among the Marrows, but the Turbans 
are also desirable for medium sorts. 

Golden Bronze and Green Mountain are of the Hubbard type and are very desirable 
general purpose sorts. Golden Hubbard is a choice variety. The meat is thick, dry 
and sweet. 


PUMPKINS. 


Four varieties of pumpkins were grown. 

Golden Marrow, received from Maule, is a long oval, oblong sort, and is better as 
a field pumpkin than for garden purposes. It is a great yielder, but the meat is 
coarse and not as sweet for pie purposes as some of the smaller sorts. 

Sugar, from Henderson, is of dark golden color, medium size, smooth, thick meated, 
and has a rich, sweet flavor. It is one of the best pie pumpkins. The vines are vigorous 
and productive. 

Sweet Potato, Maule, is similar to Sugar, and has a very large, stout stem that is not 
easily broken off. The shell is hard and thick, but the meat is very firm, solid, fine 
grained and has a desirable flavor. 

Winter Luxury, reeeived from Peter Henderson & Co., is a choice variety. It is 
one of the larger pie sorts, bright yellow, with a netted russet covering. The shell is of 
medium thickness, flesh fine-grained, thick and of the highest quality. With careful 
handling they are long keepers, and for winter use they cannot be excelled as a pie 
pumpkin. 

These include some of the better sorts of pie pumpkins and some of them should 
be grown in the garden for cooking purposes, because they are productive and much 
superior to the common field pumpkins. 


TOMATOES, 1900. 
NOTES BY R. 8. NORTHROP. 


The seeds for this variety test were sown in the College forcing house March 26. 
They were given the ordinary treatment for tomato seedlings, being twice transplanted, 
first into flats one inch apart each way on April 5, and next were set about 2 by 3 inches 
apart on April 21. On June 4, 5, 6 they were put in the field, the rows being 6 feet 
apart and plants 4 feet apart in the rows. The soil was a sandy loam, rich in vege- 
table matter. 

The accompanying table shows the seedsmen from whom the seed was received, 
those varieties marked Dept. having been grown from seed saved at the College. 

The dates of the first ripe fruits, the characters of the vines and foliage, with the 
average weight of an individual fruit, makes plain the relative merit of most varieties. 
Some of the newer varieties which have not been grown before at the College have a 
special description added. 

The varieties Trophy, Lorillard, Best of All, Advance, Dominion Day, Ignotum and 
Potato leaf Ignotum were also grown in the forcing house, being trained to single 
stems and kept near the glass. Of these Dominion Day and Lorillard gave the best 
results as forcing sorts. 


NOTES ON NEW VARIETIES. 


Beefsteak, received from Buckbee. This was found to be a very desirable variety. 
The vines are of vigorous spreading habit, giving the fruit a very good chance to develop 
evenly and to good size. They are hardy growers and enormously productive. The fruit 
is of a handsome red color and even form, averaging very nearly one-half pound each. 
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They mature early, are a splendid shipper and good keeper, making this variety one 
of the best for home or market use. 

Belmont, received from Gregory, was not a very vigorous grower. The vines were 
spreading, with small, smooth foliage. The fruit was bright red in color and fairly 
smooth, although somewhat irregular in shape. It matures early, the flesh is pulpy 
and of fair quality. 

Brinton’s Best is a promising variety received from Holmes. The vines are good 
growers and of spreading habit, having a luxuriant, small, smooth foliage, insuring 
uniformity in development. The fruit is of a red color, smooth and solid, and although 
not of the largest size is of such quality as to make this variety desirable. 

Landreth’s Earliest, from Landreth, much resembles Vaughan’s Earliest. The 
vines are of vigorous spreading habit. Fruit is red, flat, rough, and somewhat larger 
than Vaughan’s, firm and solid, but too rough to be desirable. 

Early Dwarf Prolific, received from Burpee. The vines are upright in habit, have 
large, rough leaves and are good bearers. The fruit is small, red in color, round and 
smooth. It has four cells and very little pulp, making it a firm, solid tomato. 

Early Michigan, received from Ferry. The vines are of medium vigor and hardi- 
ness and are quite productive. Fruit is of a bright red surface on an indistinct yellow 
ground. Has a medium amount of pulp, four sections, and is very smooth and nearly 
round. 

Early Minnesota, received from Northrup, King & Co., has vines of spreading habit 
and medium vigor. The fruit is of considerable abundance and quite early, purple 
in color, of medium size, solid, smooth, and of good quality. Resembles Advance closely 
except for color of fruit. 

Early Richmond, received from Landreth, did not prove to be very desirable. Vines 
are of medium vigor. Fruit is of medium size, red, rough and irregular. It has 
many cells, is quite thin and pulpy, and matures about mid-season. 

Excelsior Purple, from Barteldes, has good vines and habit, but the fruit is thin 
and pulpy, making it soft and hard to handle. 

First Early, from Wood & Son, has good vines of vigorous, upright habit. The 
fruit matures early, is of a purplish red color, smooth, round and regular in form. 
The meat is a little soft and pulpy with broken cells. 

Fordhook Fancy, from Burpee, showed some merit. The vines lacked in vigor, 
but had large, healthy foliage. Fruit was of medium size and matured in good season, 
was round, smooth and regular, with four cells containing but a little pulp, making 
a firm, solid tomato easy to handle. 

Kansas Standard, received from Barteldes. This is a promising new variety, having 
vines of the upright type, strong and vigorous, with large, rough leaves. The fruit is 
somewhat late, but of a good, red color, is a little ribbed, smooth at the apex, and has 
firm, solid flesh. 

Longkeeper, received from Thorburn, has vigorous, spreading vines with good foliage. 
Fruit is red, smooth, round and generally regular. Of good size and appearance. The 
meat is solid and firm, there being four thick cells with but little pulp. 

Magnus, a purple variety received from Vaughan, is of good size and quite pro- 
ductive. Vines are spreading, with large, rough foliage. The fruit is smooth, solid, 
somewhat lobed and of very good quality. 

New Climbing No. 9, from Mills, as the name signifies, is a climbing variety, the 
vines attaining a considerable length and having a spreading habit. The fruit is 
somewhat below medium size, of a dull russet color, conical and smooth. The flesh 
and pulp are blood red. Has two cells and a large amount of pulp, making it some- 
what soft. 

Optimus, received from Ferry, although rather small, has some merit. It is a round, 
smooth, solid tomato of a good red color. Has five cells which are thick and firm, 
with but little pulp. 

Purple Peach, from Buckbee, is a small purple variety. It has vines of medium 
merit, but the fruit is*small, thin-celled, soft and pulpy. In shape it is round conical, 
has four cells and flesh which is blood red. 

Quarter Century, from Burpee, has vigorous vines of the upright habit of growth. 
The fruit is round and flattened, a little irregular and ribbed. It has three cells, 
which are rather pulpy, making it soft. 

Rosalind, a purple variety received from Thorburn, is an attractive grower, with 
vigorous, spreading vines. The fruit is large, bright purple and somewhat ribbed. 
The cell-walls are thick, making it solid, although it is also pulpy. 
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Rose Peach, from Thorburn, although the vines are large and vigorous, has small 
soft fruit of no special value. 

Royal Red, from Holmes, is a good-grower, but fruit is small, ribbed and rough, 
but solid and meaty. Is not of sufficient value to be recommended. 

Stone. This variety, received from Ferry, is one of the best varieties tried. The 
vines are of the upright class, strong and vigorous. The fruit is red, round, smooth 
and a little flattened. Has flesh which is solid and contains very little seed pulp, 
making it one of the best shipping tomatoes and also an excellent canner. 

Thorburn Novelty, from Thorburn, is of vigorous, spreading habit and good foliage. 
The fruit is red, round, smooth and a little flattened; is of good size, has four to 
six cells, which are thick and contain but little pulp. The flesh is dark red. 

Tucker’s Favorite, from Burpee, is a purple variety. Vines are not vigorous; fruit 
is ribbed, soft and pulpy. Not a desirable variety. 

White’s Excelsior, received from Ferry, has very vigorous, strong vines. Fruit is 
purple, of large size and good quality. Somewhat late. 

Yellow Peach, a small yellow variety received from Burpee. It is a good grower 
and heavy bearer. The chief use of this sort is in preserving and pickling, to which 
it is especially adapted by its size and quality. 

White Apple is another variety belonging to the same class as the Yellow Peach, 
but is not as good. This was also received from Ferry. Fruit is small, round and 
slightly conical, of clear, yellow color, tinted with white, has two cells, which are 
thin and contain much pulp. 

Agricultural College, Mich., March 1. 1901. 
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SHRINKAGE OF FARM PRODUCTS. 


Cc. D. SMITH. 


Bulletin 191.—Farm Department. 


INTRODUCTION AND SUMMARY. 


This bulletin is issued to place on permanent record some of the observations made 
from time to time at this Station and elsewhere on the subject of the gain or loss 
in weight of field crops between harvest and sale. The plan of the work was laid out by 
the late Professor A. A. Crozier, and the bulk of the observations reported below were 
made by him. 

Wheat fluctuates in weight according to the dryness of the air. The extent of this 
variation, under ordinary conditions, does not exceed six per cent, but where the 
grain is taken from an intensely dry climate to a comparatively damp one the gain may 
amount to twenty-five per cent. 

Oats, stored in the fall, lost in one instance over three per cent by the following 
May, less than two per cent in the second instance, and exactly two per cent in the 
third, and in a fourth lost but seven pounds in a hundred bushels. 

Corn, when the entire plant is stored in the silo, suffers a very considerable loss 
in weight. As an average of four tests, this loss amounted to 8.32 per cent. In other 
cases the loss varied from 14.57 to 20.36 per cent. 

When the entire plant is cured in the field, subsequent variations in weight are 
determined by the dryness of the air. At the Connecticut Station, where 27.36 tons 
of corn were cut September 1 into shocks, hauled to the barn later and stored for 
fodder, the gross weight was but 4.8 tons; on the 8th of February following the 
weight was 7.5 tons. In a duplicate test, 25.5 tons of green corn weighed but 5.2 tons 
on November 11, and gained to 8.5 tons by February 8. 

When the corn is husked in the field the loss of weight suffered by the ears depends 
on their condition when hauled to the crib. Very damp corn cribbed early in October 
shrunk in weight 30 per cent by the middle of February, while dry corn cribbed 
October 21 had shrunk by the last of January 11 per cent. In another case corn 
very dry when hauled shrunk by New Years less than 3 per cent. At the Iowa 
Station the loss in an entire year was 20 per cent in one case, and 9 per cent in 
another. 

The relation between the weights of kernels and cob does not stay constant as the 
ears dry. When first husked, fully 25 per cent of the weight of the ears lies in the cob. 
By spring, less than 20 per cent of the weight of the ear is in the cob. An elaborate 
set of experiments at Houghton Farm showed that the shelled corn lost in weight but 
about 7.45 per cent from October to March, while the cobs lost fully 36 per cent. 

Two tons of fairly dry Hungarian grass seed lost 96 pounds in weight when stored 
in a fairly tight bin from November until the following July. 

Hay, very dry timothy, stored in the mow June 27, as hauled from the field, lost 
but 7 per cent in six months. In another case, timothy hay lost 13.8 per cent; in a 
third case, the loss was 21.7 per cent, and in still another a little over 15 per cent. 
In the dry climate of Utah a ton of timothy hay lost a little over 15 per cent be- 
tween July and April, while a stack built the same day actually gained slightly in 
weight. In Pennsylvania early cut timothy hay lost in the barn 29 per cent and late 
cut timothy hay 21.5 per cent between fall and spring. 

Clover hay loses about 60 per cent from its weight when mown to the perfectly 
cured article. Well cured clover hay shrank, in one instance, 9 per cent by November, 
and in another, well cured clover hay weighed into the barn from the windrow, 
weighed but 3.6 per cent less in November; in still another case the loss in weight 
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between July and February by good clover hay amounted to ‘11.2 per cent. A crop of 
clover cut in August from seed sown in March lost 22.6 per cent in weight by the 
following spring. 

Cord wood, 18 inches long, cut from the bodies of beech trees and split into slabs, 
weighed 2,867 pounds per cord, on the 7th of February. It lost half its weight by 
the 7th of July. Between that time and the middle of October there was a loss in 
weight of 45 pounds per cord. There was meantime a shrinkage in bulk of about 
one-tenth. 


WHEAT AND ITS PRODUCTS. 
DUE TO OVER-RIPENING. 


In 1879, Dr. R. C. Kedzie, in an exhaustive study of the ripening of wheat, pointed 
out that there was a slight loss in weight between complete ripeness and the stage 
generally designated as dead ripe. Subsequent experiments at this College and else- 
where have given like results. There is not only a loss by shelling when the grain 
becomes over-ripe, but a given number of well dried kernels, or the product of a 
given area, kept in the ordinary manner, will weigh less if taken from an over-ripe 
field than if taken from a field cut at the proper time. Moreover, the amount and 
quality of the flour produced and the germinating vigor of the grain itself are less 
if the wheat is allowed to become over-ripe than if cut at an early period. These facts 
are now well recognized by farmers, and ordinary practice is regulated by this knowl- 
edge. The loss in shelling in undoubtedly the most important one, and fortunately 
it can be controlled in a large measure by a proper selection of varieties combined 
with harvesting at the proper season. 


LOSS IN WEIGHT DURING STORAGE. 


In 1893, Christian Breisch & Co., millers of North Lansing, Michigan, bought of 
James Turner, whose farm was near Lansing, 1,500 bushels of wheat which was then 
in a hard, dry condition. It was hauled as soon as threshed and placed in the 
elevator. Ten days thereafter it was removed and found to have shrunk a little over 
thirty bushels. A loss of two per cent. 

Again, in 1896, 900 bushels placed in the same elevator while still slightly damp 
shrank thirty bushels in four months. A loss of three and one-third per cent. 

An experiment was performed under the supervision of Professor Hilgard of the 
University of California to test the actual amount of gain or loss in weight in 
stored grain due to the fluctuation in the moisture content of the air. Professor Wm. 
H. Brewer thus quotes his methods and results in the Report of the Tenth Census 
of the United States, Division Relating to the Cereals, page 29: 

“The dried grain was spread out in a very thin layer upon a small table, standing 
in shallow water and covered with a bell-jar. To make the air within this space as 
nearly saturated as possible, filter paper, dipping into the water below, extended 
near the grain, but not touching it. The whole was kept at a temperature of about 
64.4 degrees F. (18 degrees C.), and the grain was weighed from time to time in a 
corked flash to prevent loss during the weighing. Under such circumstances grain 
would continue to absorb moisture and increase in weight from twelve to eighteen 
days, the absorption being accompanied by an increase of bulk, which was not meas- 
ured. The gain in weight from such absorption was as follows: In 18 days oats 
gained 19.8 per cent, barley 20.4 per cent, and in 14 days wheat gained 18.8 per cent. 
In all cases the increase was very rapid at first, then slower and slower, until about the 
13th or 14th day, when a sudden increase occurred, due to the development of mold 
caused by the great amount of moisture present. Nearly half of the total increase 
occurred in the first twenty-four hours.” 

“He also exposed air dry grain to an absolutely dry (artificially dried) atmosphere 
at the same temperature, and for the same period, 18 days. The loss was at first 
very rapid, then slower and slower, but continued in the whole period, amounting in 
18 days to 9.3 per cent for oats, 7.8 per cent for barley, and 6.2 per cent for wheat.” 

“According to these determinations, perfectly dry grain (artificially dried), exposed 
to a saturated atmosphere at a temperature of 64.4 degrees F. (18 degrees C.) for 18 
days, will increase in weight as follows: Wheat, 25 per cent; barley, 28.2 per cent; 
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oats, 29.1 per cent. As the temperature of the interior of that state in summer 
is about 83 degrees F., experiments were made with dry grain at that temperature; 
and as the temperature increased, the amount of moisture thus lost in the given 
time also increased. Wheat dried in an artifically prepared atmosphere, believed 
to be about as dry at that which naturally occurs at harvest ‘in the interior valleys 
of the state, led to the belief that the wheat cured there in the field at harvest time 
becomes nearly as dry as it would in an absolutely dry air, and, ‘on transporting to a 
temperate climate may possibly increase 25 per cent, while a gain of 5 to 15 per 
cent may be looked for with almost absolute certainty.’ The profit of this gain in 
weight accrues to whoever owns the grain when the absorption is going on.” 

Prof. W. H. Brewer began in March, 1880, a series of experiments to test the relation 
of wheat to the moisture of the air, putting samples of the grain in paper boxes and 
weighing from time to time. The boxes were but partly filled and were kept in a 
basket suspended from the ceiling in his office, where the air in the room freely cir- 
culated about them. The windows were kept open during the summer and until the 
building was heated in the fall. The office was located in New Haven, Connecticut, a 
seaport tcwn, where the air was comparatively moist. 

From March to September of 1880 all of the specimens gained in weight, some of 
them nearly six per cent; others less, according to the way they had been kept the 
previous winter. When weighed again in February, 1881, the wheat had shrunk to its 
original weight. Weighed again in September, 1881, it gained between seven and 
eight per cent over the weight in February. 

In the report of the New York Experiment Station (Geneva) for 1884, page 79, is 
given the results of a laboratory experiment to test this question of the shrinkage of 
wheat in storage. “In the following experiment the grain was put into netting bags 
and suspended from the ceiling in the laboratory. Clauson wheat, harvested July 16, 
threshed out July 18, four bags containing 1.000 grams and two bags containing 
500 grams each: 

Per cent of Per cent 


Total weight— Grams. loss by drying. water in grain. 
4 TIPLE fe ae ee ae ge eS POR ES, er Rees 2 27.02 
MLE VS ens ispae felt aie Sie eves Cas 6 tte, eine tine ae 4,310.4 13.8 13.22 
JUST TIS) 0 Ra An oie AS Came osABR ES Shel by AI CRRA afin Hae 4,133.5 17.33 9.69 
SRBTEMULES Dic La ne ah =, Send opsceatin o7%, a1e cil ore reraiar or onee 4,070.7 18.59 8.43 
MULE IES ED teas ics 5) eA sce lovels trate cnagenoree ont er vies lars 3,969.2 20.62 6.40 
PRES TER co 1 Spc mh as eyo, ooh a oh vT Dh Shae oULKe ose ekaiete lee 4,001.5 19.97 7.05 
a lt 0 OM eee ere ee or 3,983.8 20.3% 6.69 
ROSEEMINICE Wy ore 5 vine wale a stdio's ie aa sie sla’e d DLO OOe 20.39 : 6.63 
SUL TEND CY Ae ove ters 013) Stesss syavataicot te, an evsierty eins 4,023.2 19.54 7.48 
SRN Ratoat aes Pen) 5. ain't ete; Sack b vented eactans aerate toys 4,051.8 18.97 8.03 
MSMR 5 rt) a cb ro Paiala cia, fetes te teiayare wveRe Viens 4,026.3 19.48 7.54 
WORM ETHIE ON aye), oe ci, tte toge arash sie eats: agate aeassts 3,796.9 24.06 baie 


A second series, four bags of 1,000 grams each, taken from bins September 4, 
weighed: 


Total weight— 
September 4 cy S ema te gets cee ethene. sta ale eels shal c. 6 bh Sinais 4,000 


mepreniber 14. : 1 i. tis aeenetay ha Baten do Dh iy he bee VARs s., BIOS BOD 2.77 
emeetaber’ 2)... ':') de Biman permeate oneenh weil ee ea CAM ad ce 3,875 3.12 
ARECTODEL (2G 5 220: c'0 vsshets, «eter oat EMR een nes, cpclivels alelbrae ature 3,913.9 2.15 
BRMENERCAP INES I 25S, a ol ala ote wie aaw he ae heey Oo Ren Utd Sictem, CO bene Dostiel 1.57 
ROE MESON D5 ats oldie sci ROE Nel OA RE CRE eta as ae EST 2.18 
RE MEE MSEME DTT 0. Fe. 5s. 3 oie ura a ate: oft SUG ae ee eo 3,675 8.12 


Between October 12 and November 22 the laboratory in which the samples were kept 
was warmed in usual manner of a dwelling room, by steam heat. 


The wheat in the first table, harvested July 16, and hand threshed July 18, con- 
tained 27.02 per cent of water by analysis, and hence we have for the water content 
of the wheat at the various weighings the difference between the per cent of loss and 
27.22 per cent, whereby we see that the lowest water content exposed to the natural 
air of the room was August 24, when it dried to about 6.4 per cent, and on November 
22, in a steam heated room, it was about 2.96 per cent. 
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On September 22, and at various dates thereafter, samples were taken from a bin 
containing several hundred bushels, from the interior of the mass, and subjected to 
analysis for the purpose of obtaining the moisture. The results were: 


SESTL Ter e125 ar 7 ie Dr RE i aA A Sea siebis coca aeeoiaes 11.96 per cent of moisture. 
SNOCUODGR Aes oS oiv'cce cs buorete ate op tee Lake te ee eicmieaeis erie tela meena Pateae chars VOT eee “f 4 S 
MDOT 2B Sie se ie cols Cente Fe eee BTS Coe RR ie Se hice 1462s ce Je ef 
PVOIIDEL 1 ee occ Srondie a nic ateta weer oha ene ieee hoi ata ete ome ta 1: 3 Dy & lg 
OVER LA es SA. Secceesls ete te Te CE ee 14.84 “ a ¢ 


Sanborn found in the dry climate of Utah (fourth report Utah Experiment Station, 
1893, page 36) that wheat gained in total weight by winter storage, although the gain 
was slight. 

Two experiments were tried at the Ohio Experiment Station and reported in the 
Eleventh Annual Report, Ohio Experiment Station, 1892, page 86. Some 20 samples 
of wheat from as many different varieties were put in small boxes and buried in a bin of 
wheat, where they remained nearly a year. After the removal of the wheat from the bin 
they were left in one corner without covering for two years following. The shrinkage for 
the three years averaged 2.32 per cent. 

In another test 20 bags, each containing a bushel of wheat, were piled in a bin; in 
January. On weighing in July following it was found that there had been a gain 
of a few pounds. The season was exceptionally wet. 

At this (Michigan) Station a lot of wheat was threshed on July 18, 1898. Two 
varieties were stored to test the shrinkage, one, the White Clauson, a soft, white variety, 
the other, the Buda Pesth, a hard, red sort. The grain was threshed from the shock, 
but was dry, in good condition for storing. The bins were in the second story of one 
of the College feed barns and were tight on sides and bottom but uncovered at the top. 
There were some evidences of the work of mice, and from one of the bins not far 
from four quarts of the grain leaked out. The wheat was stored 332 days. The 
Clauson weighed originally 3,102 pounds, and lost 14 pounds, or less than a half of 
one per cent; the Buda Pesth weighed 3,250 pounds, and lost but three pounds, or less 
than a tenth of one per cent. 

It is apparent from the facts above cited that wheat, in Michigan, when well cured, 
contains from 10 to 13 per cent of moisture, and that a given quantity increases or 
decreases in weight according to the dryness of the air, the variation, except in extra- 
ordinary conditions, amounting to not more than 5 per cent. 


MILL PRODUCTS. 


Wheat flour exhibits the same peculiarities of oscillations in weight, responding to 
the moisture of the air. Experiments reported in Bulletin 4 of the Bureau of Chemistry 
of the Department of Agriculture, page 48, show that there may be a gain or loss of 
from 1 to 3 per cent on successive days by reason of a change in the moisture content 
of the atmosphere. In the course of a month this variation may amount to 5 per 
cent. 

The coarser by-products of the flouring mills show a similar rise and fall in weight 
corresponding to the changes in the moisture content of the atmosphere. In the case 
of the coarse bran there was a variation of 5 per cent between the first of April and 
the 12th of June, although the weight was much more constant than in the case of 
the patent flour. The middlings had the same peculiarity of fluctuating in weight 
from day to day according to the dryness of the air. The following table condensed 
from pages 53, 54 and 55 of Bulletin No. 4, Bureau of Chemistry, Department of 
Agriculture will show the extent of the variaticns in weight from day to day; one 
hundred pounds of each material was weighed on the 3lst of March, and the table 
below gives the weight of that hundred pounds on the dates mentioned: 
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Date. per cent of satura- Patent Coarse Fine Middlings, 

tion, degrees. flour, lbs. bran, lbs. bran, lbs. lbs. 

La Sa RE Arete pi Setcc 100 100 100 100 
ZANT) Sai ino 6 cb 42.4 99.95 99.40 100.47 100.03 
JN OF CAG Ae arrcaciouai sree a 50.7 101.10 99.85 102.67 101.08 
JN) ay MEG ERA CPA Cc 37.8 99.90 98.60 101.77 100.13 
2S RAB oe olay 35.0 99.75 98.45 101.62 99.98 
ZX 3 ail LW (Os reno Ale cur 40.0 100.35 98.87 102.19 100.60 
PATTI LO) ae at peteeencre ts 44.1 101.55 99.05 102.21 100.57 
Je) T AS Pei ie recat 41.01 101.38 98.90 102.10 100.46 
eS Da pele hie bb ci a0 Ge 60.0 103.32 100.68 104.27 102.46 
UES | Tenn oie mcngeneee 61.5 104.63 101.70 105.87 103.83 
MVE Sarva U2 roreteve sere. infois'e 35.9 102.13 99.20 103.40 101.38 
WES I)? 2 6eo8 cata ieee 59.3 104.39 101.60 105.87 103.88 
LENS ZAG eae nea 67.9 101.33 101.61 101.60 101.63 
TTENG. GB; Oia nearer 40.7 99.53 99.59 99.60 ~ 99.43 
IDR PAS a ak rome 81.2 102.91 104.21 104.55 104.33 
JIUIES PAT ae oe 46.4 99.63 99.48 99.60 99.45 


The results are instructive and show how susceptible all portions of the wheat 
grain are to hydroscopic conditions. One hundred pounds of flour, bran or shorts, 
weighed on the 3lst of March, increased in weight irregularly to the 24th of May. 
Thereafter, to the 12th of June, the weights fluctuated within rather wide limits, 
reaching the minimum on the 5th of June, maximum on the 12th, and on the 22d the 
whole series finding a level a little below the original weight. 


CORN. 


Some experiments conducted at this Station in 1896 and 1897, and reported in 
Bulletin 154, gave interesting results bearing on the relative weights of the ears, 
leaves and stalks. It was found that on August 24, 24.3 per cent of the total weight of 
the corn plant above ground was in the ear. This per cent gradually increased until at 
harvest time, September 14, 35.7 per cent of the total weight of the plant was in the 
ear. At harvest, 46.3 per cent of the dry matter of the entire plant was found in 
the ear. 

The experiment was repeated in 1897 with almost identical results. Nearly 47 
per cent of the total dry matter of the corn plant was found in the ear. In 1897, 
at harvest, September 14, the ears contained 45.57 per cent of dry matter, the stalks 
21.53 per cent, and the leaves 27.27 per cent. The ears were not as dry, therefore, 
relatively as the stalks and leaves. 


THE WHOLE PLANT STORED. 


An experiment was recorded in the report for the Connecticut Experiment Station 
for 1878, page 65, bearing on the shrinkage of the whole corn plant. Here the corn 
was sown in drills two feet apart, three bushels of seed to the acre. The crop made 
a good growth and was ten to twelve feet high at harvest, although the ears were 
mostly nubbins, with a few well matured ears. Below are given the results of two 
separate trials the same season: 


Crop 1. Crop 2. 
September 1— Lbs. Tons. bs. Tons. 
RRMA RCE GAD erate rt ica eo''s xs) o:0rsinre ag oe 54,723 27.36 51,074 25.5 
ne 47,184 23.59 43,413 21.70 
November 11— 
RUA ESNCIAREECIMEEE OG 15h ccisng> '9s0)2.0 po xsensi srd-a eiala’s 9,583 4.8 10,454 5.2 
CONTATRIN RE WALLED SS. visis sien eh aes o's 2,644 1.3 2,799 1.4 
February 8— 
Eni Uren ar sw bvrcrs disc e SE blevcleid e's 15,028 T.5 16,988 8.5 
CONEAININOM WATER 4.0.. c tcc ne ce esciess 8,089 4, 9,327 4.7 
LGU TOO SIITLG EOD ud o'o 4 sats. os b.ace were 0s 6,939 3.5 7,661 3.8 


a 
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The fall weather was exceptionally dry and the fodder in the field became very well 
eured with a water content of 27 per cent; while the stover on Mr. Webb’s farm in 
1877 contained 36 per cent. 

The fodder was stored loosely in the barn to favor further drying and curing. The 
winter was warm and damp and they absorbed moisture from the air to such an 
extent that the average five tons of fodder as stored November 11, became eight tons 
as it lay in the barn February 8. 

In 1896 and 1897 experiments with ensiloing corn at the Michigan Station gave 
some data as to the shrinkage of corn when preserved in the silo. In the first place, 
corn cut at different dates had the following per cents of moisture: 


NBITIS DLO) Share tic tA aia. oa fe ofc head AAG ote hu etetalcte etae eet et Ea ener See fora 82.69 per cent. 
LNT Nt ee PLN) SR A A RO ie TA) Sot ere mA a 8 Chee 19.13 “eae 
MIBTLEMM DEN: iG 5 3 Heine a eins sa vn sole ee tat ote O'co le fabevatn Dione hente eet sae teenie SN Rees eects 12.5), 
ee eIBE AB LE his ie way, 0 sii dD am aleaiela wins es Se Ope Re ee at 65.14. “eae 


These successive weights show the gradual drying out of the corn plant during ripen- 
ing. In the same experiment the corn was weighed into the silos and the silage weighed 
out, thus giving data to determine the loss in weight. These losses averaged for 
four silos 8.32 per cent of the weight of the corn as it was put in the silo. 

This loss in the silo is, of course, not althogether a disappearance of the water. The 
Wisconsin Experiment Station has carried on a series of valuable experiments to 
determine the nature and extent of the changes that take place in the silo. Incident- 
ally, indications are given of the per cent of loss in gross weight that takes place 
between putting the corn in the silo in the fall and taking it out in the winter. In 
seven cases the losses were respectively, 12.69 per cent, 20.52 per cent, 15.54 per cent, 
10.90 per cent, 12.05 per cent, 14.18 per cent, and 15.48 per cent, making an average 
of 14.48 per cent. 

Reference to page 462 of Bulletin 154 of this Station will show that the loss of dry 
matter of the whole corn plant as put in the silo varies from 14.67 per cent to 
20.36 per cent. The amount of loss is contingent upon the condition of the corn at 
the time it is put in the silo and upon the construction of the silo itself. As farmers 
are becoming better acquainted with the right principles‘ of construction of farm 
buildings, the per cent of loss in silos gradually diminishes. 

The Ears.—In Michigan, corn is usually cut and placed in shocks as soon as the 
kernels have become hard, and before the stalks and leaves have been injured by frost 
or have lost their greenness by reason of maturity. It is allowed to stand in the 
shock until fully cured, before husking. After husking, the corn in the ear is usually 
allowed to lie upon the ground for a few days to dry still further before being cribbed. 
It is obvious that the amount of shrinkage or loss in moisture of the corn in the crib 
will depend on the weather and on the condition of the corn at the time it is hauled 
from the field. In the fall of 1896, October 3 and 5, six loads of corn, amounting 
to 16,767 pounds, were placed in a crib to determine shrinkage. Most of the corn 
was hauled as soon as husked, as the weather was damp and rainy. The corn, 
therefore, was damp and heavy when hauled, and in some cases actually wet with dew 
or rain. On February 13 following, the corn was again weighed and found to have lost 
5,725 pounds, or a little over 30 per cent. This is an extreme case, as the corn was 
unusually damp when placed in the crib. 

October 21, 1895, 3,310 pounds of ears were hauled from the field in a fairly 
dry condition on a damp day. The corn was left in the sack until January 23, when 
it had lost 359 pounds, or nearly 11 per cent. 

In the same season, on the farm of Wm. S. Charles, Van Buren county, 26,975 
pounds of well cured corn which had been put in cribs in the fall was weighed out 
January 6 and 7 and found to have lost only 770 pounds, or a little less than 3 per 
cent. 

In Breeders’ Gazette for 1895, pp. 504, Henry T. Meigs, of Tippecanoe county, Ohio, 
reported that on December 15, 1894, he weighed into a rail pen 25,445 pounds of yellow 


corn and 19,170 pounds of white corn. At the end of ninety days the yellow corn~ 


weighed 23.660 pounds, a loss of 1,785 pounds, a little over 7 per cent. The white corn 
was sold August 16 following, when it had lost in weight nearly 1514 per cent. 

An extensive experiment was performed in 1894-95 in central ‘Illinois and reported 
substantially as below in the Rural New Yorker for 1895, p. 725. 

Last summer Messrs. N. D. Ricks, W. N. Provine and George E. Maxson, joint owners 
of a tract comprising 6,000 acres in Christian county, Illinois, decided to determine 
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how much corn shrinks when husked and cribbed under ordinary conditions in that 
section. To this end they erected.in the center of the tract mentioned a double crib 
26 feet wide, 250 feet long and ten feet high at the eaves, with a driveway 8 feet wide 
through the center and a good tight roof over all. Near one end of this crib a small 
office was built and a set of standard scales put in. Husking began October 22 and 
ended December 17. Every day while it was going on Mr. Maxson remained at the 
oflice, and all the corn that went into the crib was weighed and recorded. The quan- 
tity put in footed up 16,155 bushels of 70 pounds each. The corn was finally sold 
to be delivéred early the following July. At that time Mr. Maxson again took charge 
of the scales and weighed the corn as it came out of the crib. It was also weighed 
at the elevator, the total weight at the two places varying but a few pounds. The 
corn weighed 14,896 bushels and 40 pounds when taken out, showing a total shrinkage 
of 1,258 bushels, or a small fraction less than 7%4 per cent. When husking began 
the grain was considered to be in fair cribbing condition. Very little rain fell 
during the winter, only a few showers in March and April, while May and June were 
very dry. 

In the fall of 1898 a series of experiments were begun at the Iowa Experiment 
Station to test the shrinkage of corn in the ear. The results of the first year are 
reported in Bulletin 45 of that Station. There was weighed into a crib 13.5 feet long 
by 7.5 feet wide, built on a scale so that weights could be taken whenever desired, 
7,000 pounds of corn in the ear. The corn was weighed from time to time and the 
shrinkage noted. 

The loss for the first three months was 630 pounds, of 9 per cent; the second three 
months recorded a loss of 390 pounds, or over 5.5 per cent; the third three months 
gave a loss of 220 pounds, over 3 per cent; in the whole year the loss was 1,430 pounds, 
or slightly over 20 per cent. 

The experiment was repeated the following year and the results reported in 
Bulletin 55. The 7,000 pounds of corn shrank 400 pounds between October 19 and 
January 19; the loss for the entire year was 635 pounds, the lowest weight being on 
August 9. This was a shrinkage of 9 per cent. At the end of the year the kernels 
of corn ccntained 12.14 per cent of water and the cob 25.82 per cent. 

The Shelled Corn.—In the report of the Connecticut Experiment Station for 1880 
the analyses of sixty-three samples of corn show a water content varying from 6 to 15 
per cent. Prof. Johnson remarks that the water in maize kernels and maize meal as 
these are found in the market may range from 13 to 22 per cent; well cured corn 
and meal contain from 15 to 17 per cent, while new corn and the meal ground from 
it are liable to contain over 20 per cent. 

Prof. W. H. Brewer remarks (Tenth Census, Statistics of Agriculture, The Cereals, 
p- 105), “Corn and corn meal have been articles of export since colonial days. The 
two things that have operated most against its export were the vulgar prejudices 
against its use among the poorer classes abroad until of very late years, and the 
difficulties of shipping it in good condition. The grain, when fresh, contains a larger 
amount of water than other cereals. It is harvested later in the year, when it does 
not dry out so readily, and the kernels are larger and dry more slowly than other 
grains. It is liable to come to market containing from 15 to 20 per cent of water, 
and to mould or at least to be injured on the voyage. 

When once thoroughly dry the weight of corn fluctuates with the moisture in 
the air. 

Prof. Brewer shows in the article just quoted, p. 31, that an amount of corn which 
weighed 100 pounds in February, 1881, weighed in the September previous and in the 
September following from 105 to 107 8-10 pounds. 

At the Houghton Farm, in 1881, Dr. Manly Miles performed some experiments on 
the effects of various manures on the corn crop, and incidentally tested the question 
of the shrinkage of corn and cob during the winter. He had 31 plots under investiga- 
tion. He weighed the ears at the time of harvest, in October, 1881, shelled part of 
them at once, and determined the weight of shelled corn and cob in October. The 
remainder of the corn was left in the ear until- Mareh, 1882, when it was shelled, 
and the weight of shelled corn and cobs determined. The experiments were performed 
on two distinct areas—the first 15 plots were called the west plots, and the remain- 
ing 16 the north plots. As far as they relate to the question of shrinkage, the essen- 
tial facts brought out by the experiment were as follows: On the north plots, 
55,553 pounds of ears, as harvested in October, 1891, gave 41,399 pounds of shelled 
corn, or 25.47 per cent of cobs. In the following March, when the corn was shelled, 
but 19.84 per cent of the gross weight of the ears was cobs. On the west plots, 
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48,830 pounds of ears gave 35,342 pounds of shelled corn, or 27.62 per cent of cobs. 
In March following the per cent of cobs on the west plots was found to be 19.70. 

The 55,553 pounds of ears harvested on the north plots weighed in March 47,819 
pounds, a shrinkage of 13.92 per cent. On the west plots the 48,830 pounds of ears had 
shrunk by the next March to 40,699 pounds, a shrinkage of 16.65 per cent. 

The shelled corn on the north plots weighed 41,399 pounds in October and but 
38,328 pounds in March, a shrinkage of 7.41 per cent. On the west plots the 35,324 
pounds of shelled corn shrank to 32,680 pounds, a loss of 7.49 per cent. 

The cobs on the north plot weighed in October 14,154 pounds, and in the following 
March 9,491 pounds, a shrinkage of 32.94 per cent. On the west plots, the cobs 
weighed in the fall 13,506 pounds, and in the following spring 8,019 pounds, showing 
a shrinkage of 40.62 per cent. 

Taking the averages of these per cents of shrinkage, we find that the ears shrank 
during the winter an average of 15.28 per cent. The shelled corn, 7.45 per cent, 
and the cobs an average of 36.78 per cent. In absolute number of pounds the cobs 
lost in weight on the west plots 5,487 pounds, while the shelled corn, while weighing 
two and one-half times as much, lost but 2,644 pounds, or less than half as great a 
loss as that suffered by the cobs. In the same way on the north plots, the loss in 
weight by the cobs was 4,663 pounds, while the shelled corn lost but 3,071 pounds. 

Among the many lessons taught by these figures one certainly is that if a definite 
number of pounds of corn in the ear is to be recognized as a bushel a wise farmer 
will sell his crop in the fall. 


OATS. 


Oats when threshed, after passing through the sweating process in the stack or 
now, appear to shrink but little thereafter. At the Ohio Station in September, 1892, 
4,243 pounds of recleaned oats were put up in ordinary grain sacks. There were 
fifty-four varieties in the lot, some of which were in small amounts so that not all 
of the sacks were full. These oats were kept all winter in a room artifically 
warmed, and in the following March were again weighed with a loss of only 29% 
pounds, or less than 1 per cent. 

At the Michigan Station 100 bushels of oats, 3,200 pounds, were weighed into a 
bin August 11, 1896, without recleaning and within an hour after threshing. They 
were in fairly dry condition, although they had been wet with yin while in the 
shock. On the 18th of March following they were weighed out and showed a total 
loss in weight of only seven pounds. 

September 13, 1897, 806 pounds of International oats and 550 pounds of New 
Marine oats were weighed and placed in a bin in the sheep barn at the College 
farm. When removed the following March the International oats had shrunk but 
13 pounds and the New Marine but 11 pounds. 

On the 8th of October, 1899, 1,038 pounds of oats were weighed into a fairly 
tight bin in the Experiment Station barn, where they remained until the 10th of 
May, 1900, when they weighed but 1,003 pounds, showing a shrinkage of 3.4 per cent. 


HAY. 


Hay, when put in the mow, varies greatly in the amount of moisture it contains, 
depending on the weather in which it is cured. In the dry climate of the west the 
shrinkage is usually smaller than in a comparatively humid climate of the eastern 
states. 

At the Kansas Experiment Station, in 1888, 13 kinds of hay were put in muslin 
bags and buried in mows of hay from four to six months. The shrinkage averaged 
4.5 per cent, ranging from a 14 per cent loss to a gain of 3 per cent. : 

At the Michigan Station, on the 27th of June, 1896, five tons of very dry timothy 
hay was drawn from the field and, after weighing, was placed in the barn in a 
mow, separated from the rest of the hay in the barn. It was later temporarily covered 
with grain in the straw. Six months later, on the 26th of January, it was removed and 
found to have lost 684 pounds, or nearly 7 per cent. bi 

Again, on the 6th of July, 1898, 5,600 pounds of timothy hay, in good condition 
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to draw to the barn, was placed in a separate mow in the College barn. It was 
weighed out February 18, 1899, when it was found to have lost 776 pounds, or 
13.8 per cent. 

In the summer of 1887, Mr. C. B. Charles, of Van Buren county, put in a barn 
130.5 tons of timothy hay in good condition. “In the following January,” he says, 
“T baled out 100.5 tons, while the chaff, dirt and short hay fed to my sheep from under 
the press amounted to 1.5 tons. This indicates a shrinkage of 28.5 tons, or 21.7 per 
cent.” In this case undoubtedly the hay was riper than the lot used at the Michigan 
Station, and was probably not as dry when put in the barn. 

Mr. H. E. Emmons, formerly a dealer in hay in Detroit, writes: “Hay, from the 
time of putting in the mow until it is sold or baled out, shrinks not far from 20 per 
cent. After baling each bale further shrinks from 1 to 4 pounds.” 

At the Utah Station (Fourth Annual Report, p. 36), one ton of timothy hay stored 
in the barn July 20, 1892, and weighed out April 20 following, lost 314 pounds, or 
a little over 15 per cent. A stack containing 4,565 pounds was built out of doors 
the same day and weighed again on the 2lst of April following, when it showed an 
increase to 4,635 pounds, a gain of over 1 per cent. At the same station a ton of 
clover hay placed in the barn July 15, 1892, and removed April 20 following, lost 75 
pounds, or 3.75 per cent. A stack of clover hay, 4,090 pounds, built July 15, was 
again weighed April 21 following, when it had gained 10 per cent, or up to 4,528 

ounds. 
4 At the Missouri Station 5,678 pounds of timothy was stacked as drawn from the 
field. When weighed the following spring, it had shrunk to 4,972 pounds, a loss of 
about 12.5 per cent. From the same field there was placed in the barn 4,183 pounds 
of timothy hay, which weighed the next spring 3,893 pounds, a loss nearly 7 per cent. 
At the same station, a stack of second growth clover, weighing in July, when put up, 
6,514 pounds, shrank in weight to 4,548 pounds, a loss of 30 per cent, by the following 
March. 

At the Michigan Station, on August 31 and September 1, 1896, there was placed in 
the barn 6,110 pounds of hay made from clover sown in the spring of 1896. The 
growth had been very succulent, but the hay was well cured. On the 6th of February 
following, during a period of damp weather, it was taken out and weighed, and 
found to have lost 22.6 per cent. A portion of it was musty when reweighed. 

The degree of maturity at which hay is cut, as well as the condition of the 
weather, has much to do with the amount of shrinkage to be expected during curing. 
Karly cut hay contains more food value for a given weight undoubtedly, but later 
cutting gives a larger yield per acre of cured hay. At the Pennsylvania Station 
grass cut when nearly ripe weighed when cured and put in the barn 11 per cent more 
than hay from an equal area cut when in the blossom. The early cut hay lost in the 
barn on an average of 29 per cent in weight, while the late cut hay lost but 21.5 
per cent. 

The actual amount of shrinkage during the curing varies between wide limits. 
Clover cut at the usual time shrinks a little over half in curing into hay. In 1897, at 
this Station, 4,691 pounds of green clover made 1,960 pounds of cured hay, a shrink- 
age of nearly 60 per cent. It was reweighed the following November, showing a 
farther loss of 180 pounds, or 9 per cent of the weight when put in the barn. A 
writer in the Country Gentleman reports that 1,520 pounds of green clover made 680 
pounds of hay, or over 44 per cent of hay. 

In July, 1897, at this Station, 1,100 pounds of clover hay containing a little 
timothy was put in the barn directly from the windrows, being unusually dry for 
hauling from the field. It was reweighed November 12 following, when is showed a loss 
of but 398 pounds, or 3.6 per cent. 

Again, on the 6th of July, 1898, 5,763 pounds of Mammoth Clover hay, that had 
been fairly well cured the day before and kept in the heap over night in the field, 
and hauled to the barn at 9 a. m., was stored in one of the large bays in the Station 
barn. ‘The hay had been very dry when raked. On the 18th of February, 1899, the 
hay weighed 5,117 pounds, showing a shrinkage of 646 pounds, equivalent to 11.2 
per cent in the seven months. 

Wallace, in his book on clover, says that 100 pounds of green clover cut at the proper 
time and well cured will make 47 pounds of hay, and that this will shrink in 20 days 
after storing to 37 pounds. Clover cut before the usual time will shrink much more 
than this. In June, 1896, at this Station, 1,870 pounds of half grown crimson clover 
shrank during the process of curing to 418 pounds, making but a little over 20 per 
cent of hay. 
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The shrinkage of timothy when cut at different dates was found by Prof, W. H. 
Jordan at the Pennsylvania Station to be as follows: When cut just as the heads 
are beginning to appear timothy lost, on an average, in curing into hay, 75 per 
cent of water. When beginning to bloom, the loss was 66 per cent, and when some- 
what past blossom, about the usual time of cutting, the loss was 57 per cent. 

At the New York, Geneva, Station, a mixture of meadow fescue with a little red 
clover lost in one lot 62.68 per cent, and in another lot 58.25 per cent during the 
process of curing. 

The amount of moisture retained in cured fodder varies with different kinds. Prof. 
Atwater concludes that for New England timothy hay retained on an average 12 per 
cent of moisture; clover hay, 14 per cent, and corn fodder 25 per cent. 


HUNGARIAN GRASS SEED. 


Four thousand pounds of Hungarian grass seed was weighed into a tight bin Novem- 
ber 14, 1896. On the 10th of July, 1898, it weighed but 3,904 pounds, a loss of 
2.8 per cent. 


CORD WOOD. 


Seasoned wood, besides being lighter to haul and handle than green wood, brings 
a better price, since it is ready for immediate use. Some ‘of the questions to con- 
sider in the storage and sale of wood are first the loss in weight in seasoning, and 
second the shrinkage in bulk. The following experiments bearing on the above point 
were conducted at this Station in 1896 and 1897. 

On February 7, 1896, 5 cords of freshly cut green beech 18-inch slab body wood 
weighed 14,336 pounds, or 2,867 pounds per cord. It was then piled one cord high 
in a single rack, with free exposure to the sun and air. On the 7th of July following 
it weighed 7,372 pounds, a shrinkage of nearly one-half. ‘The pile, meantime, had 
settled about two and a half inches. After weighing, the wood was repiled, when it 
was found that the five cords had shrunk one-third of a cord in bulk. It was then 
allowed to stand undisturbed until October 19, when it weighed 7,148 pounds, or a little 
less than one-half its weight when green. The season had been an unusually wet one, 
although there was no rain for several days preceding these weighings. This experi- 
ment seems to teach that body beech wood split into slabs loses about one-half its 
weight in seasoning, and nearly one-tenth its bulk. 

Ten cords of 18-inch beech and maple slab wood, cut tlie preceding winter, was 
split and piled in July. It then measured exactly 11 cords. 

C. D. SMITH. 

Agricultural Colloge, Mich., May 7, 1901. 
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FERTILIZER ANALYSES. 


BY R. C. KEDZIE. 


Bulletin 192.—Chemical Department. 


The law providing for the inspection of commercial fertilizers and to regulate their 
sale in this State was enacted in 1885: The law has been reprinted in these Bulletins 
several times. but as there are so many new dealers and consumers who want to 
know the exact words of the law, it is again printed for the information of the public. 


[Act No. 26 of the Session Laws of 1885.] 


The People of the State of Michigan enact: 

Section 1. Any person or persons who shall sell or offer for sale in this State any 
commercial fertilizer, the retail price of which exceeds ten dollars per ton, shall affix 
on the outside of every package containing such fertilizer a plainly printed certi- 
ficate, stating the number of net pounds therein: the name or trade mark under 
which such article is sold; the name of the manufacturer; the place of manufacture, 
and a chemical analysis, stating the percentage of nitrogen in an available form: of 
potash soluble in water and of phosphoric acid in available form, soluble or reverted) 
and the insoluble phosphorie acid. 

Sec. 2. Before any commercial fertilizer is sold or offered for sale, the manu- 
facturer, importer or party who causes it to be sold or offered for sale within this 
State, shall file with the Secretary of the State Board of Agriculture a certified copy 
of the analysis and certificate referred to in section one, and shall also deposit with 
said secretary a sealed glass jar containing not less than two pounds of such fer- 
tilizer, with an affidavit that it is a fair sample of the article thus to be sold or 
offered for sale. 

See. 3. The manufacturer, importer, or agent of any commercial fertilizer, the 
retail price of which exceeds ten dollars per ton as aforesaid, shall pay annually to 
the Secretary of the State Board of Agriculture. on or before the first day of May, a 
license fee of twenty dollars for each and every brand of fertilizer he offers for 
sale in this State: Provided, That whenever the manufacturer or importer shall have 
paid this license fee his agents shall not be required to do so. 

Sec. 4. All such analyses of commercial fertilizers required by this act shall be 
made under the direction of the State Board of Agriculture and paid out of the 
funds arising from the license fees provided for in section three. At least one 
analysis of each fertilizer shall be made annually. 

Sec. 5. The Secretary of the State Board of Agriculture shall publish in his annual 
report a correct statement of all analyses made and certificates filed in his office to- 
gether with a statement of all moneys received for license fees, and expended for 
analysis. Any surplus from license fees remaining on hand at the close of the fiscal 
year shall be placed to the credit of the experimental fund of said board. 

See. 6. Any person or persons who shall sell or offer for sale any commercial 
fertilizer in this State without first complying with the provisions of sections one, 
two, and three of this act, or who shall attach or cause to be attached to any such 
package or fertilizer an analysis stating that it contains a larger percentage of any 
one or more of the constituents or ingredients named in section one of this act than 
it really does contain shall, upon conviction thereof, be fined not less than one hun- 
dred dollars for the first offense, and not less than three hundred dollars for every 
subsequent offense, and the offender shall also be liable for damages sustained by the 
purchaser of such fertilizer on account of such misrepresentation. 
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Sec. 7. The State Board of Agriculture by any duly authorized agent is hereby 
authorized to select from any package of commercial fertilizer exposed for sale in 
this State, a quantity, not exceeding two pounds, for a sample, such sample to be 
used for the purposes of an official analysis and for comparison with the certificate 
filed with the Secretary of the State Board of Agriculture and with the certifi- 
cate affixed to the package on sale. 

Sec. 8. All suits for the recovery of fines under the provisions of this act shall 
be brought under the direction of the State Board of Agriculture. 

Approved March 10, 1885. 


OBJECT OF INSPECTION OF COMMERCIAL FERTILIZERS. 


The law does not prescribe any standard for the composition of a commercial 
fertilizer, the manufacturer being free to make his own standard, the law simply 
requiring that the fertilizers offered for sale shall be up to the standard set up by 
the manufacturer. The license to sell does not certify to the value of the fertilizer, 
but simply states that the manufacturer or dealer offers for sale a fertilizer for 
which a certain content of nitrogen, potash and phosphoric acid is claimed, and that 
samples of such fertilizers have been deposited with the secretary of the college with 
affidavit regarding the composition. Analysis is then made of each of these fer- 
tilizers, gathered in the open market as far as possible, and the results of such 
analysis published in bulletin. The claimed composition and fownd composi- 
tion are arranged in parallel lines, so that the real composition can be compared 
at a glance with the composition claimed for it by the manufacturer. In this way 
the buyer can see at once by this bulletin whether the fertilizer is as good as the 
claims made for it. The materials to be determined in such analysis are “nitrogen 
in available form, potash soluble in water, phosphoric acid in available form, and 
the insoluble phosphoric acid.” The chemists of Europe and America have selected 
these same materials as determining the chief value of commercial fertilizers, and in 
every state of our union where the law prescribes chemical analysis of commercial 
manures as one condition of sale, these are the materials to be determined as the 
basis of value. 

These are not the only materials concerned in raising crops, but they are the only 
materials for which the farmer can afford to pay more than ten dollars a ton. 


LEADING KINDS OF FERTILIZERS. 


The leading kinds of fertilizers may be classified as follows: 

1. Complete Manure, which contains nitrogen in some combination, such as a salt 
of ammonia, nitrate of soda, or organic nitrogen; potash, as muriate or sulphate 
(German Stassfurth salts) or wood ashes; and phosphoric acid as a phosphate of 
lime. It is called a complete manure because it contains all of the three materials 
most essential for plant growth, and most likely to be deficient in a field after long 
cropping. 

2. Plain Phosphate, which may be in the form of superphosphate, soluble in water 
or solution of citrate of ammonia, these being called available, because they are 
readily taken up by the roots of plants; and ground phosphate rock, an insoluble form. 
The bone phosphate and rock phosphate are changed into superphosphate by the action 
of sulphuric acid, removing a part of the lime, as sulphate. 

The soluble phosphate is especially beneficial to plants in the early state of their 
growth, giving them a good start. In later stages of growth when the plant by its 
roots can forage for food in the soil, the insoluble phosphate may have nearly as 
beneficial an effect. 

Phosphates promote the formation of flower and fruit and secure earlier ripening. 
They may wisely be used on vines and succulent fruits that are liable to be cut by 
early frosts in autumn, securing early crops with better prices and avoiding the loss 
of the entire crop by untimely frosts before the most of the crop had ripened. Fruit 
trees sometimes blossom year after year without producing fruit. This is often 
caused by storms at the period of flowering, but it may be caused by constitutional 
weakness, in consequence of which pollen of vital power is not formed. In such cases 
the use of active phosphates is worthy of trial. 

3. Bone Meal contains phosphate of lime and animal matter rich in nitrogen, and 
hence is very valuable for manure where we desire a prolonged influence. It is well 
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adapted to grass lands and lawns, and is free from the bad odor often given off by 
mixed fertilizers. Moist meadows are benefited by a dressing of bone meal. If the 
bones that now adorn the back yard and pasture lot should be ground into a powder 
and scattered on a crop-worn field, the results would surprise some farmers. 

4. Potash Manure. The best and cheapest is that neglected home product— 
wood ashes. These contain an average of 5 per cent of potash, besides a sensible 
amount of phosphate, and a very large amount of carbonates of lime and magnesia; 
they are an all-round plant manure so far as mineral matter is concerned, supply- 
ing each ash element. ‘ ‘ 

Unless the farmer can bring into active form the great store of potash in his soil, 
he will then have to buy the German potash salts, the muriate or sulphate. These 
salts are yearly coming into greater prominence as potash fertilizers, but their sale 
in Michigan in separate form has not been large. 

The influence of potash on plant life is masterful; no plant can grow without it, 
and its influence in developing the carbohydrates, and maturing fruits, is marked 
and apparently controlling. 

5. Nitregen Compounds. Nitrogen is the bottled wine of the vegetable feast. If 
the term stimulant can be applied to any organization destitute of a nervous system, 
then nitrogen is the stimulant of plant life. In any of its combined forms it gives 
depth of color and exuberance of growth to vegetable life, and when in abundant supply 
it causes the plant to break forth into riotous growth. The great reservoir of nitrogen 
is the air, but the leaves of plants though constantly bathed in nitrogen, cannot 
drink in a particle. It is only nitrogen in combination that can be appropriated by 
the plant, and this enters the plant by the roots and comes from the soil. A small 
amount is brought to the soil by the rain, washing out the ammonia and nitrates of 
the air, but the amount is not large and entirely inadequate to supply a crop. 

A large amount of active nitrogen in the form of nitrates is yearly formed in 
every well cultivated field, and this is the cheapest way of securing a supply of this 
costliest element of plant growth. The raising of leguminous crops, like the clovers, 
is the next cheapest way of securing a supply. 

Combined nitrogen is purchased in three forms; salts of ammonia, nitrate of soda 
and organic nitrogen in the form of dried blood, fish scraps, cotton seed meal, etc. 

6. Tankage, is a complex and variable material obtained from the waste resi- 
dues at the slaughter houses, the garbage collected by the scavengers in cities, etc. 
These materials are dried, the grease extracted in tanks and this tankage by itself, 
or mixed with phosphates, potash, ete., is sold as a fertilizer. It is mainly used to 
give bulk to the concentrated fertilizers made from bone and rock phosphate. 


SCHEDULE OF COMMERCIAL PRICES. 


The following prices per pound for fertilizing materials may be used in estimat- 
ing the commercial value: 


Per pound, 
Nitrogen in nitrates «60.5 c60i ces ea Fekete wcieweuncneeses $0 13 
Nitrogen in ammonia saltS............ see eee eee ee eee eens 14 
Organic nitrogen in meat, blood, etc.............+eeeeeees 14 
Organic nitrogen in fine bone and tankage.............--+- 13% 
Organic nitrogen in medium bone and tankage...........+-- 10 
Organic nitrogen in coarse bone and tankage............-+- 8 
Phosphoric acid, available ........... cece cere cece eeee 4% 
Phosphoric acid, insoluble, in fine bone and tankage........ 4 
Phosphoric acid, insoluble, medium bone and tankage...... 3% 
OCA ALAS MUTIATC cw sreverate w Moiajs. ao1Se mt sie pie aels: «.s ersiyyore eye 4% 
Potash as sulphate and in wood ashes..........-++++0+05: 5 


COMMERCIAL VALUE AND AGRICULTURAL VALUE. 


The commercial value and the agricultural value are not identical. The commercial 
value merely represents the cost of the material to make the fertilizer, if any one 
should attempt to make his own. The agricultural value or the benefit from the use 
of such fertilizer will depend upon a variety of conditions, such as the kind of soil, 
the crop, the season, the tillage, time of application, etc., ete. Let no one suppose that 
the estimate of the commercial value is a guarantee of a corresponding profit by its. 
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use on the farm. It may serve, however, as a basis of comparison between different 
brands of fertilizers. The reliable test of the value is determined by its use on a 
given soil and crop—worth more than all theoretical discussions and deductions. 
Yet there are certain general considerations which go to show the probable benefit of 
any fertilizing element when used on a certain kind of soil and crop, which will be 
of some benefit in selecting a fertilizer. 


TERMS EXPLAINED. 


In the table giving the results of analysis of commercial fertilizers there are cer- 
tain terms used which require explanation: ‘‘Available nitrogen, estimated as 
ammonia;’’ under ‘‘Phosphoric acid’’ the terms ‘‘Available P, O;;’’ ‘Insoluble 
P, O;;’’ **Total P, O;’’ and ‘‘ Potash soluble in water, estimated as K, O.”’ 

Nitrogen may exist in available form either as a salt of ammonia, a nitrate, or in 
organic material such as dried blood, and be equally’ valuable in these several 
forms. But for ease of comparison in different manures chemists estimate it as if 
all these forms of nitrogen existed in the form of ammonia. Chemists estimate the 
compounds of phosphorus in manures as anhydrous phosphoric acid, P. O;; that is, 
phosphoric acid deprived of water; when this anhydride combines with water, the 
acid is formed. Thus if three molecules of water are added to one of P. O; two 
molecules of phosphoric acid are formed 3H,O + P, O; = 2 H; PO, = phosphoric 
acid. The P, O; in separate form does not exist in any soil, but this expression is 
chosen because the amount of this combination of phosphorus is easily indicated, 
without considering what material the acid may be combined with. ‘‘Available 
P, O,”’ signifies the per cent of the acid in a form directly usable by the plant: 
‘Insoluble P. O;,’’ the per cent of acid in the condition of phosphate rock. By 
adding together the ‘‘Available’’ and ‘‘Insoluble”’ we get the ‘‘Total P, O;.’’ 

The ‘‘Potash soluble in water, estimated as K,O,’’ is the soluble potash salt esti- 
mated only as regards the oxide of potassium = K,.O=oxide of kalium or potassium. 


SELECTING SPECIMENS OF FERTILIZERS FOR ANALYSIS FOR THE BULLETIN, 


The law requires the manufacturer or dealer to deposit a specimen of each fertilizer 
with the secretary of the board, but such specimens are never used for analysis 
unless it is impossible to obtain specimens from the maferial exposed for sale in the 
open market. The object is to deal with the same material that the farmer buys 
for himself. In this way any collusion by which a richer fertilizer is analyzed than 
will be found in the fertilizer offered for sale in the open market, is prevented. 

As the fertilizers arrive at somewhat uncertain periods and are distributed over 
a wide ertent of territory, the gathering of the specimens requires much travel and 
time in order to cover the whole area of fertilizer consumption. 

The following stations and names of the dealers give some idea of the thoroughness 
with which this work is done. It is not feasible to visit every dealer, but the aim 
is to go over the more important districts for the specimens. 

Some of the parties visited on the fertilizer collection from May 6 to June 20. 

West Bay City.—Geo. L, Mosher, E. 8. Fitch, Geo. L. Frank. 

Bay City—Rechlin & Frank, Jenison Hardware Co., R. C. Bialey, Boutell Bros. & 
Co., Presley & Layer, I’. W. Bradfield, F. C. Goddene. 

Saginaw.—Saginaw Hardware Co., John P. Derby, H. M. Neumann, C. W. Bruske, 
Popp & Wolfe. Walz Hardware Co. 

Caro.— C. E. Mudge, Caro Elevator Co., Caro Sugar Co., T. W. Van Tine. 

Fair Grove.—H. W. Houghtaling, Mitchill & Co., Richardson Elevator Co. 

Bad Axe—J. G. Wright, Meridith & Ryckman, Comfort Produce Co., Wm. Rapson 
& Sons, Lankin & Dundas, A. T. McDonald, W. H. Carey. 

Ubly.--H. J. Wilkson, G. W. Sparling, John Cope, D. H. Pierce & Sons, Thomas 
Richardson. 

Carsonville—Hartzhorn & Anderson. 

Sanilac Center—E. A. McPherson, Wim. Roberts, Walker & Coughell, Dell T. 
Dawson. 

Port Sanilaec.—R. Godfrey, Wm. ‘Greening. 

Imlay City—F. Booth. Walter Walker, Sleeman & Burkholder, Andrew Wood, 
John W. Green. Marshall Bros. 

North Braneh.—Daniel Orr, Wm. Butler, Martin Fay, W. W. Harrington, North 
3ranch Grain Co. 
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Lapeer.—Spury Pike & Co., White & Hevener, Ainsworth Bros., M. Carey, Barsto & 
Gas, J. A. Porter, R. King, E. S. Roberts. 

Flint —T. W. Hubbard, Goodes & Hall, Smith Carriage & Harness Co., R. Put- 
nam & Co. 

sattle Creek.—Rathburn & Kraft, Barney & Kirkpatrick, T. J. Mack, John Linihan, 
W. A. Wattles, Weedlock Mills, V. C. Wattles, J. H. Stiles, Karnen Bros., W. M. 
Dibble, Rupert & Morgan. 

Marshall.—Udell Bros., Hubbard & Beckwith. 

Homer.—F. E. Strong Bros., Frank Mount, Snyder & Tillotson. 

Hillsdale-—G. N. Smith, G. F. Gardner, C. 38. Lawrence Co., Fred Swartz, E. H. 
Cunningham, L. C. Wright, S. B. Shank, Joe Cornell. 

Reading.—Hartwell & Doig, S. B. Mallery, E. P. Nidder, Bartholomew & Cain, Geo. 
Woodham, W. M. Cahow, Burlingame & Browning. 

Coldwater.—Chandler Hardware Co., V. L. Nettleton, Kerr Bros., G. A. Randolph, 
S. Pallock & Son, G. W. Harding, Reed & Johnson, 8. I. Treat & Son. 

Sturgis.—Favorite & Schermerhorn, Cressles & MclKarlie, E. C. Wright, H. 8. 
Church, F. H. Bailey. 

Kalamazoo.—Geo. W. Parker, P. F. Ackley, G. R. & I. Grain Elevator, W. P. Dar- 
ling, J. F. Farnham, H. H. Boylan & Son, A. F. Woodham Coal Co. 

Vicksburg.—J. C. Van Tassel, E. C. Rishel, J. F. Young, Vicksburg Lumber Co. 

Cassopolis—H. E. Moon, O. Alexander, Atkins & Bros., Haden & Reagan, Coulter 
& Higley, Dunbar & Alexander. 

Niles.—P. Stockweather & Co., G. S. Bolton & Co., A. Williams, J. 8. Tuttle, J. L. 
teddick, W. E. Platt, John A. Montague. 

Dowagiae.—Vrooman & Son, Owen Hardware Co., F. H..Reshore, G. E. Bishop, 
Schmitt Bros., Vrooman & Son. 

South Haven.—J. S. Mabone & Son, Fisher & Smith, C. 8. Mills, John Mackey, 
John Gill, M. J. Merrifield. 

Hartford—Downey & Co., Blashfield & Smith, Mortimer & Son, Bennett & Sons, 
O. M. Smith. 

Benton Harbor.—W. P. Robbins, C. H. Worril & Co., H. H. Lawrence, W. C. 
Harvey, J. S. Baker, J. F. Sterling, Stevens & Morton, W. R. Heath. 

Holland.—M. Witvlet, Jacob Flieman, J. Cole, Evart Takken, A. Harrington, Walsh 
& DeRoo Milling Co., Kanters & Standart, John Nies Hardware Co., H. Walsh, T. 
KKeppler’s Sons. 

Zeeland.—J. P. DePree & Sons, Wm. VanSlooten, John Pyl, P. J. VerHags, Henry 
Delvruif. 

Grand Haven.—N. Robbins, Hancock & Sons, Speidel & Schwartz, NKooiman Bros. 

Muskegon.—John Albers, People’s Hardware Co.. Towner Hardware Co., Hoogstraat 
& Niel, Hanson & DeMoor, Fortenbecher Bros., D. M. Roy, Karel & Decker, P. J. 
Connell & Co., L. H. Kanitz. 

Howell.—J. Moore. 

Lenox.—Patterson & Lovejoy, Farmers’ Elevator Co. 

tomulus.—Thomas MecClaughry, R. J. Bird. 

Milan.—H. I. Stewart. 

Pittsfield— John Regetz. 

Denton.—J. B. Schlicht. 

Rochester.—E. 8. Letts, Detroit Sugar Co. 

Imlay City.—John W. Green, Marshall Bros. 

St. Joseph.—B. IF. Pixley, Frank M. McOmber. 

Wayne.-—Edward Hall, Wm. Green. 

Utica.—Lewis Stead. 

Clawson.—Geo. Robinson. 

Dundee.—W. S. Wells. 

Jackson.—S. M. Isbell, James Boland. 

Bad Axe.—W. H. Carey. 

Sanilac Center.—Dell Dawson. 

Caro.—T. W. Van Tine. 

Hudson.—Dunham & Son, Kurt Rhead. 

Mt. Clemens.—Allen Houghten. 

Petersburg.—E. W. Spencer, Clark Cilly, Clark Belding. 

Royal Oak.—Jacob Erb. 

Ypsilanti.—O. E. Thompson & Son. 

Monroe.—Sieb & Baier. 

Ida.—F rank Younglove, J. E. Snell, Shaffer Bros., Foraker & Younglove. 
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Results of analysis of commercial fertilizers 


Manufacturer. | Trade name. Dealer and locality. 
oo hee deen Ole Rendering Co., ; Bone, Meat and Blood Guano..| S. P. Powell, Brown City........ 
ee ee Co., Ideal Grain Grower............. S. P. Powell, Brown City........ 
G ODIO acres ti eusws kee 
Armour & Co., Chicago, Ill......... Acidulated Bone Meal........-.. |; B.F. Pixley, St. Joseph......... 
Armour & Co., Chicago, Ill......... BAS OMG ee cress.crel- se pete slartelsle} Vrooman & Son, Dowagiac..... 


Armour & Co., Chicago, Il......... Ammoniated Bone with Potash 


| ie et 
'(L. F. Jones Seed Co., Grand 
| U “Rapids... sane etree } 


ical Co., New York City......... if 


Armour & Co., Chicago, Il......... Bone, Blood and Potash........ | ; a pela ‘Alexane Ce ' 
Armour & Co., Chicago, Ill......... | (Bone Was osc. 8 sjeis:sjciste \cleisis(o/arer= B. F. Pixley, St. Joseph......... 
Armour & Z. ghee 1 eae ; a | Fruit and Root Crop Special... | { pls Geared " ae ; eer 
| ae ems 
Armour & Co., Chicago, Ill......... | Grain Growers asic esa e ee { eee din ‘ bee ‘ iis rf 
Armour & Co., avai: n sage ee | RE ae 4 $e : Wee 3c ree South Haven........ 
Armour & Co., Chicago, Ill......... | ee oe aid tke hs : : | ae Ga ’ eae : Yes 
ae: & e, Chicago, Dl........ EEL eT ‘ ; s% iat ; ; ; mene hig AAT Cases) 
Armour & Co., Chicago, Ill......... Sugar Beet Special............. Henry De Kruif, Zeeland....... 
Armour & Co., AOE VeWeaG eee Wheat, ee hak ahaa j D bea og lex aa’ ' 
Me Aercan Azriel Chen) adeysAltaline one WE) yanatataten eee 
Peace see Vink Oley: pee ; i aterm a it ne pe J.B. Schlicht, Denton.......... 
Te American Apriculén'l Chem-;| {Bradley's Dissolved Bome}| yp. g, notte, Rochester... 
The American Agricultu’l Chem-) Bradley’s Niagara Phosphate.. | J. B. Schlicht, Denton.......... 
} 
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2 
} ; Phosphoric acid. Potash 
nee shi 
estimated as bday lige 
ammonia. Available. Insoluble. Total. Ko O 8 

= aw = 

UNO 1s a eA ereec 1to2 8 to 10 2to3 | 10to13 4to5 

WR EFOUTIC sass << ccgcre startet 1.00 9.07 2.76 11.838 2.52 

| 

VCS) Fort nts Baan eset cacs 1 to2 8 to 10 2to3 10 to 13 1 to 

MPMOUNG ss nckcatites Cowes es 1.00 10.09 | 3.79 13.88 74 
ae x, | | 

| 

CIBIM EG ec cias a easinne sens 2to3 11 to 14 7 to 10 | 18tO2 — Jorseeeeeseeeenee 
WVGUMGe css sac cele teae tcis 3.56 9.85 | 5.54 TDLSOe || \chivistacaelonnieteaten 
Rd SIE csv a)esfoadesin se 3.5 to 4.5 8 to 10 | 2 to4 10 to 14 4to5 
iLLIGHITEG AS pap pSesaeaoe 3.69 11.84 ai33 UM 13.15 5.90 
= 
(a ee 3 to 4 Gt0i9¢. 2| 2to4 | 8tol2 2to3 
[EGG eee rPeppoascagnae 2.69 7.57 2.48 | 10.05 237 
ig. 
[OF ER Eee penn caper 5 to 6 8 to 10 2 tod | 10tol4 7 to8 
[LOT Ua RR ae Sate 4.64 8.63 | 1.39 | 10.02 7.36 
ce et a ae Btcidies ohne tet died Ales em ak cen: enw Paaenos ere 
UCDEERR GL cn cle tcres wctaleerete stores 4.17 7.65 15.59 PSE L NS BRE Be len sone 
GTR OG cy 14.005 ins nsernisiwvere 2to3 8 to 10 2 to 4 10 to 14 5 to 6 
PRPRLROUTEEAG 1s fa¥, cee srtteccece ore 0 e/e 2.25 8.52 2.60 11512 3.88 
OI RINTO ecieca-cefeecria\5 six 2 to 3 8 to 10 2to4 | 10 to 14 2to3 
RSET) wach eas Wale ca we oie eie 2.55 7.30 6.09 13.39 2.21 
BANOS CU sas dyn « a ayo! are ois n'a 2to3 8 to 10 | 2to4 10 to 14 10 to 12 
WOUM Me weave wesc ae sine secs = 62.0% 8.42 | 1.45 9.87 10.28 
| 
MIGATIIGEN rane pre vac cisrnindip | cine etefartte tiers alates 10 to 12 2to4 12 to 16 2to3 
MOUNNAD oe ais 'eidie Asch, ¢ icon. [ldo s:avare ey stviateislabi's 13.01 | 18.85 2.31 
| | bi are 
4 Claimed 14 to 16 2to4 16it0:20.) . Jlswasnigacoe eee 
IOUT iene drive clea snes: 14.29 | 1.90 LGS19 >| ves oe see tecets 
| 

i—_——— — — - 

A WGlatmed vcs. ates meee ace | 1.06 to 2.12 8 to 10 2 to 4 10 to 14 4to5 
WEROUDG bse c viens serra aeeay 2.88 8.67 9.51 4.62 
; CORO fh (etapa 1.06 to 2.12 7 to9 2to4 9 to 18 1to2 

Live pin | Seep: Cie ee Bert 1.70 10.51 2.82 13.13 1.04 
ioe : pS | = 
WO RITOMY i Is x15 0,6, wate o ale 9a |rne nae 11 to 13 1to2 12 to 15 2to3 
| OTE ESM TS sock Wak W sc 6.0. ccte un aR eee 10.72 | 1.50 12.22 1.84 
a _—o 
| | GIRS kL yh. hada. vs 2.5 to 3.5 § to 10 | 2tos 10 to 13 1.5 to 2.5 
OHM aa hiek cc ba 510 2.52 9.16 | .96 10.12 1.93 
[Giotto netace ers: 1.2 to 2.4 8to10 | 2to3 10 to 13 2 tos 
WOUMGiweneethoves ees ses 1.28 8.23 2.09 10.32 2.13 
| 
{Claimed ....-eees oe 1to2 Ttoo | to2 8 to 11 1to2 
2M OUTIGS, J cdaunmhoucee et es 1.34 8.47 1.27 9.74 1.49 
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Results of analysis of commercial fertilizers 


Manufacturer. Trade name. Dealer and locality. 


A ican Agricultu’] Chem- Bradley’s Soluble Dissoly } 
fhe American Agricultu len t i dley’s u isso aad Manufacturer,........cc cen 


ical Co., New York City......... IBOHGwaircwiese vadnee cotieotess 


The American Agricultu’] Chem-? {Cleveland Dryer Works— |} ae . 
ical Co., New York City es: t ( Horsehead Phosphate...... j| Manufacturer..........+.++sss0. 


The American Agricultu’l Chem-} {Cleveland Dryer Works—} gids’ oS é 
ical Co., New York Orin a BRB Ee \ § Phospho Bone ..........+0+- j, Wm. Greening, Port Sanilac .. 


The American Agricultu’] Chem-) {Cleveland Dryer Works—}) of 
ical Co., New York City......... bli XX Phosphate... 0.0. {| John WW. Green, Inlay 


The American Agricultu’] Chem-) { Crocker’s Ammoniated Bone | | ee 
ical Co., New York City......... { | Superphosphate............ ‘ Patterson & Lovejoy, Lenox... 


The American Agricultu’] Chem-) | Crocker’s Ammoniat’d Wheat } , : 
ical Co., New York Witystsaiee § { and Corn Phosphate........ j| J- Moore, Howlett 


The American Agricultu’] Chem-)? § Crocker’s Dissolved Bone and ) r 
pale. New Work City, ..-..2.. ' hs Potent: PCS 5 | P.J- Ver Hage, Zeelamd 


The American Agricultu’] Chem-) { Crocker’s General Crop Phos- ? | . oie et 
ical Co., New York City......... ; UL eA DE wate rstnrerelafs tavern arte ne iets ; | Patterson & Lovejoy, Lenox... 


The American Agricultu’l Chem- fo atean New Rival Ammo-]| patterson & Lovejoy, Lenox 
: By 


ical Co., New York City......... § niated Superphosphate..... J | 


The American Agricultu’] Chem-)? { Crocker’s Universal Grain) p 7 
ical Co,, New York City......... bit warower.chob st we j|' P. J. Ver Hage, Zecland 


The American Agricultu’l Chem-) { Farmers’ Union Club and ; A 
ical Co., New York City......... {| tl Grange Formula............ ‘ H.L. Stewart, Manos 


tee eww eee 


The American Agricultu’] Chem-) § Farmers’ Union Dissolyed } Tm E 
ical Co., New York Gripe. ects i ( Bone and Potash........... iy 


The American Agricultu’] Chem-} { Farmers’ Union Potato, To- : a5 
ical Co., New York City..eae es. ? baccu and Truck Manure... ‘ H..L. Stewart, Milam 


The American Agricultu’l Chem-) { Farmers’ Union Standard; F 
ical Co., New York Citys :ssee ‘ /LPHosphatereneiek os cae f John Regetz, Pittsfield 


ir 


The American Agricultu’] Chem- Niagara Dissolved Bone and) y 
ical Co., New York Glty.ven bse } ; ODA Wic tres ancien sions } Manutactirer 


The American Agricultu’] Chem- { Niagara Grain and Grass) {Burlingame & Browning, { 
ical Co., New York City......... [ith GROW OD ape 1s iris tacele tle: -tcle eler-te Reading... 2-5... cen eeueewien 


The American Agricultu’] Chem-) { Niagara Wheat and Corn . 
ical Co., New More Gity } i Producenteaceeee. oe ' 2, MeClaughry, Roma 


The American Agricultu’] Chem-?) § William & Clark, Dissolved | 
ical Co., New Spa CIEYex ate ares ; _( Boneand Patdalis ct, seke Manufacturer, 


EXPERIMENT 


for 1901, expressed in parts in a hundred. 
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Available Phosphoric acid. Bethe 
perp Sa water, esti- 
estimated as mated as 
ammonia. Available. Insoluble. Total. Ko O 
{ Claimed 14 to 16 1 to 2 ABitO WSs Al ceeeaeedacoee 
ME OUD Gl oe sticiciccloesteteisetoe 14.01 88 14289 [ssi vh..eetcne ieee 
DOE neh Bea ackoecnsacuRh|sbach orp e sacar 4 NO! HOWL Za Alas elererctelsie:cceiyse es LOOM D 2) yl tee ectercer mater 
(MOST Nt Ce Uggnesiiaisty tes once (BaneHents coganad 8.37 2.01 10238% |yieceanatie eee 
MASIESING «21015-1553 sedeims ¢ 1to2 TOGO a, Ieacaoss cnet 10 to 12 1 to 1:5 
MORODIETACL ses saat niale's 0’ ciain'a en 74 10.12 3.14 13.26 1.29 
(OEM 100 BERBER SEtSenno StS Benoccnchocnoces WATO16 — fn weeereecenesses| W4tO16 — fewer eens ee eeeeee 
| OO L0G ba eeeachGaueteal lopemtede mor detod 13.69 1.29 TASGR) || 52's seeraeieeca raetels 
COTES TTT I epee ete 3 to4 9 to 11 1to2 10 to 13 2to3 
POURING vecd scone onesies cies 2.92 9.73 1.89 11.62 2.43 
eso Lr peter ara ate ee teats 2.5 to 3.6 $ to 10 1to2 9 to 12 1.5 to 2.5 
LATTER RA ISene raed ieee 2.42 9.71 -67 10.38 2170 
CTT ON a Casas atc) ors'a slain all acevo: choi s).ceiose qlee 10 to 12 1 to 2 11 to 14 1to2 
ja rai Lobe rel GS Ae mae teins Be moneer ipo ccroe 7.35 | 1.78 9.13 1.88 
PGIAIMN BE )-, «ales o.2< So s:nc0° 1to2 7 tog 1to2 8§ toll 1to2 
TTS ORE Seanee BR t 1.23 6.62 1.70 8.32 1.01 
UGlainne dacs st seek Jan 1.5 to 2.5 9 to 11 1to2 10 to 13 2to3 
MEMOUM Cs teas eee ene es 1.92 8.10 2.46 10.56 | 1.86 
GLAM OG eo oe os ees oe orcs 1to2 & to 10 1lto2 9 to 12 2tos 
MOUUEK CL eet crete'arals  ereta’s eio'a of 7. 8.08 1.84 9.92 2.42 
{ Glgdinied sy aces aces 1to2 7 to9 1to2 8 to 11 1to2 
MENTURLEL Carote ce eca'e'a s'a"e a0 0'6 1.09 6.74 | 1.52 8.26 1.43 
MCU RATING soteed ence taka td ove s34)| sp sarmeice tialtre Fisvocdre 10 to 12 1lto2 11 to 14 2to3 
PN ra acces seemless ail ba dd amines ee neice 9.34 1.95 11.29 1.75 
(Claimed... \...s.e0.as eee 2.5 to 3.6 8 to 10 | 1to02 9 to 12 8to4 
[ToC aE Bisees 2.69 8.91 64 9.55 2.91 
f Claimed........-.s0.s00. 1.5 to 2.5 9 to 11 1 to 2 10 to 18 2to3 
BORNTRNREL Gasca ose sar ois ne ee 1.63 8.67 | 2.30 10.97 2.11 
SERINE SS coe dice d,s 8 nsn'0.0 | aad RM Mee eee 10 to 12 1 to 2 11 tol4 2to3 
MUTMNMNEN a aise, mat Sia.e nrc:cic|'snes cad erigmaelrer 10.37 1.66 12.03 1.98 
| = J 
| 
OS Or ee 1 to 2 7 to9 1 to 2 8 to 11 lto2 
WIMMER ons cc occu siceccee 2.23 7.76 | 1.38 9.14 1.88 
—— cs : noes 
| | 
PGA rises. va ccc.s 2's ones 1.5 to 2.5 9 to 11 1to2 10 to 18 2to3 
UUGMetet esc sc ce cceceses 1.63 | 8.49 2.27 10.76 1.74 
AER s via casin as «cig lvnsinle tas kas 064 | 10to12 1lto2 li tol4 2to3 - 
WOU ec tcsucs ss aR Be 10.23 | 1.89 12.12 1.75 
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Results of analysis of commercial fertilizers 


| 


Manufacturer. Trade name. Dealer and locality. 
| 
| 
| 


The American Agricultu’] Chem- Williams & Clark, Pro lifi ct ‘ 
ical Co., New ‘Vork Cis swicse seis t ; Crop PROGUCEL ss occ. sisie eee Geo. L. Frank, West Bay City. 


The American Agricultu’l Chem- Williams & Clark, Royal Bone 1 | r ki 
ical Co., New York iSite tee | | 5 ‘hams We yeeey: Roy he eth Geo, L. Frank, West Bay City.. 


James Boland, Jackson.........-..- Bigckimartogs satel conse vamos ' James Boland, Jackson......... 
Chicago Fertilizer Co., Chicago, Ill. Bone, Blood and Potash... .... Edmund Hall, Wayne.......... / 
/ 

. . Re Standard Truck and ee ‘ r¢3 

Chicago Fertilizer Co., Chicago, 111. (( Fertilizer.........-....0.2055 Lewis Stead, Utica...........+.. | 
| 

Chicago Fertilizer Co., Chicago, ll. Wheat Special.................- Frank Younglove, Ida.......... 


The Cincinnati Phosphate Co., St. / 


Bernard, Ohio............0..c00: 5 Dissolved Bone and Potash..... O. W. Braman, Grand Rapids.. 
7 eee tame pene Co, St | | Grain and Grass Grower...... 7 De a Saginaw ..... <sssssgeee 
Bee Onn ee co, fe ' | Superphosphate ..............-- | Manufacturer.............. ‘ su 
seers Olio ¥ ee : = : } WiheatiGrowerne. 0... ar ome Frank aa AtlaSiesc..as 
Darling & Co., Chicago............. CHICAGO Brands... oss... <p mie» | Dell Dawson, Sanilac Center... 
Darling & Co., Chicago............. Farmers’ Favorite............. | ee ae Sanilac Center... 
Darling & a GHICT EO rei nape wicitee Pure Ground Bone.............- Dell Dawson, er 
Darling & a Chicago <a AHA SaE 5 | SUES WADTIECT viv: 'c:2iele-a%e: =» vereveieis's Dunham & Son, Hudson........ 

- = - 
Darling & Co., Chicago............. Two and Twenty Bone.......... T. W. Van Tine & Co., Caro... .. 
Mati & Co., Chicago... i ate falelaiete Western Brand................-- Allen Houghten, Mt. Clemens.. 
pe a ica coe S, eeacoe ' Clover beatssice heen: eee ere Bi eae Wayne........ | 
bio some eepareaaeinpaioue cots Some 8 kal See aN _ Perkins & Hess, Grand Bapids, 


| | 
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Potash 


nine Phosphoric acid. asiopra aa 
5 : 
estimated as l seerae aks 
ammonia. Available. Insoluble. | Total. | Ike O = 
: 
GE IRINIED st.\.c oases aeetes 1 to 2 7to9 1to2 § toll 1to2 
MIROUMMNG 200 so. occceeren ers reid 6.82 | 0:77 8.59 1.05 
MIAME es cacoe cto e: 1.2 to 2.4 8 to 10 2to3 | 10tol3 2 to3 
WOU ave cev ave vere seta: « 1.28 7.64 1.54 | 9.18 | 2.14 
| 
pase 
Metre 2 dias efit 2s 1.14 3.86 2.06 | 5.94 | 2.51 
MRAEIN EL eect bees a sae ss -94 3.27 2.57 5.82 >| 3.62 
MPAATIIO Coote o.ciensetsias’<foae 1.5 to 2.5 $ to 11 2to3 | 10 toi4 | 2to4 
PEROUNC cence cee acls ceew sles 1.74 9.33 2.23 11.56 2.23 
OE ierrtch Bip eegnae cone uane 3 to 5 8 to 10 1 to2 9 to 12 4to6 
PERMIT a ctcticice's cetis feel a 2.55 7.70 Zonk 10.97 4.01 
MIAIINEC os reseas hme cee Titoi2:5.) | esitott 1to2 9 to 13 1to2 
LOG 060 Ges as Are bir aticiptca fir 1.19 7.21 2.02 -23 1.07 
CUENTNEG ec oaghocteshore ob] dapensreacnncgss | 12to14 1 to 2 | 138 to 16 | 3to4 
EROTUIRGL en crsiste Sere 7e-> ainiomis So's | ere. tes aig: che’s storm 674 | 12.40 2.91 15.31 | 2.68 
| | 
{ COLES TitilG Pas Ae erie eee 1 to2 10 to 12 1to2 | i11tol4 1to2 
LG 62 (0 Maen cane ai eae x leg ia 8.97 4.43 | 13.40 
; CAIN GAS). conesclee mites vinci Ntated ss a 'eree eiia'e 6 12 to 14 1 to2 13 to 16 Reet force: % 
UCNPATUCL sateen 4 a/sias ate xiaels altineretets sia toad we siese 12.33 -76 13.09 Lraensa emt meoe es 
STE PS Reais See OB a (Ro aeinr oe SB 14 to 15 1to2 45 £0.47. oe il Sesicun tae 
MEMES TL cre cf he tec ctae es neta eeiatacae.cms s68 10.01 3.07 TS506' lS eens coe ome eee 
‘ x ] 
{ OMNITURE oon vias eco «cine 0s 2to3 8 to 10 2to4 10 to 14 2to3 
LS CEG ES ae Read Peete 2.31 8.91 5.66 14.57 3.47 
Paleo, © Sool —_ / 
j CIRIMIGG s yovidetcest ct tes. 3 to4 8 to 10 2to4 10 to 14 | 4to5 
WOU sen see raat: 3.72 8.40 5.04 13.44 5.48 
MOIAIMER. 2... su ewateaete BUA ye isnt: ‘evs ss vie aris alta saint ceria alee 24 to 26 Ise c\e slaelev amie tas 
WA OMLTIOL coc c cua ned deere eere 3.17 7.06 18.10 20716" | |\. center aaa 
1 ree 2 1 to2 8 to 10 2to4 10tol4 | 3to4 
MUGUIMIEL GJevicdssceccese eres 1.39. | 7.31 5.41 12si2" 4 3.61 
| 
; SUNITA « yi oot ava wince ce.ai0:9 8 } 2to3 Tate 0 0:8 6'e\0\0 0:94.92 | ea eee ee oe IB FOB. « Wisir cutncdene anne 
11 1G OPS ae | 2.33 3.14 15.27 1S ects one eee 
—— =- = ——— —EE —— = — 
LE RL eae eee ee i tol 7to9 1tol 8 to 10 ,tol 
OUNG «.....2.. eee eee eee +83 6.94 3.98 10.92 
ae tes mt a ae 
{ Claimed Pea 3 aaa a) e'to.42 9 to 11 1to2 10 to 13 3to4 
MOMEERIER spc 5c bios cn ce cae tee 2.82 7.77 3.46 11.23 3.26 
oo + Sige ee RNEe 
MEEIIEED 2S nrale'c 05 ves evened 5.45 to 6 6.5 to 8.5 3to4 9.5 t0:12: 5 iit sees 
EIR roe soe oc, toa cates Pv ere 5.02 4.82 8.93 13.75: .j\saevedey exes 
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Results of analysis of commercial fertilizers 


Manufacturer. 


Hardy Packing Co., Chicago, Il.. 


Hardy Packing Co., Chicago, Il... 


Hardy Packing Co., Chicago, Il.... 


Jarecki Chemical Co., Sandusky, O. 


Jarecki Chemical Co., Sandusky, O. 


Jarecki Chemica! Co., Sandusky, O. 


Joseph Lister, Chicago.............. 


Frank N. McOmber, St. Joseph, t 
Mich 


Michigan Carbon Works, Detroit. . 


Michigan Carbon Works, Detroit.. 


Michigan Carbon Works, Detroit.. 


Michigan Carbon Works, Detroit.. 


Michigan Carbon Works, Detroit... 


Michigan Carbon Works, Detroit.. 


Trade name. Dealer and locality. 


Michigan Carbon Works, Detroit. . 


Michigan Carbon Works, Detroit.. 


Northwestern Fertilizer Co., Chi-) 
cago, Ill 


Northwestern Fertilizer Co., Chi- 
eago, Ill 


Grop Progucer.vitc.+.s9.satens « E. W. Spencer, Petersburg..... 
Ft. Dearborn Phosphate........ | E. W. Spencer, Petersburg..... 
| 
Wheat Grower: v.o0s «s.0cnccepena's E. W. Spencer, Petersburg..... | 
— i ae | 
CO sD, Phosphate. -\o.5 tees _ H.H. Boylan & Son, Kalamazoo 
Lake Erie Fish Guano.......... Jacob Erb, Royal Oak.......... 
Nuinber One Fish Guano....... Shaffer Brothers, Ida........... 
a | 
Pure Bone Meagl:. <7 cree ss clo Lavigne Heath, Benton Harbor... 
Meéeat'and' Bone... + <0 ccs: x aceite | Frank N. McOmber, St. Joseph 
Banner Dissolved Bone........ Mars Hardware Dye g ay ' 
sa's)'0'ere\e. eine oes ae 
- 
Desiccated Bone-......-... age... | Clark Cilley, Petersburg........ 
‘ saat ra a a mene Bigs | Sieb & Baier. Monroe.......... 
has op eeieee tote a 1 Steb & Baler, Monroe Mam 
| 
Red Line Complete Manure....| Sieb & Baier, Monroe.......... 
‘ B | 
| Red Line Crop Grower.......... Clark Cilley, Petersburg........ | 
Red Line Phosphate............ { B. Mice as | + Ber ‘ 
| E, us 
§ a ae Phosphate with fH | BR. J. Bird, Romulus............ 
Acidulated Bone .......--...... Thomas Richardson, Ubly...... 
‘ Acidulated Bone and Potash.... E. F. Good, Davison............ 


EXPERIMENT 


for 1901, expressed in parts in a hundred. 
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Potash 


| Available Phosphoric acid. dalablaitt 
| nitrogen, | water, esti- 
_ estimated as © mated 
ammonia. Available. Insoluble. Total. kK ao 
MIBIMEA: fies -k sone nasee= 1to3 8 to 10 1 to 2 - 9 to 12 1 to 1} 
EGG c3.os)cs'.aiitteniee ee 1.39 8.14 RAL 10.25 3.29 
Welt eG lawamancncoes ocd lean peters cneebeoe | 13 to 15 1 to2 TA‘ to TS). bteetse sees 
RERGUNG co stsreece ewes cee es sisi ancues 12.81 4.89 T7270 | Cat aceon aor 
Claimed 4to2.5 | 8 to 10 1 to 2 9 to 12 2.5 to 3.5 
Losers! Oe a Seaecooer 1.01 | 9.48 2.04 11.52 2.75 
{ COTE Tt Tit Bg aro cer COECn] AOCOSALED Goan aC | 14 to 15 1to2 IY BO\ET) 9) b Plas garry Meuse 
TEAL: Vent GAIA RS ECE) Ci ce eee amar Oe 15.50 -79 LOS2OW |\-oe- eae tas ements 
PS INTO MSc) .. oases cians esiels 2to3 10 to 11 1to2 11 to 13 1to2 
EONUUBNI Ne ote oe cteerercie oes Ope 8.78 3.20 11.98 1.25 
—— -——--—- -: 
Claimed..... | Ee Oa er: 1to2 10 to 11 lto2 11 to 13 1 to 2 
NCIC oss cites «2 ax cinreetniote 1.455 | 9.74 22a al 12.45 1.69 
: ees | 
(\ IRIS Be ASNpippesdoenoe | 3.3t04.8 11.5-to 15 12-1t0 15.08 | 23.6030 — |...+..-seeseeeee 
[PGT CoAanpmaetnce acre 3.04 6.87 | 19.34 26521. | ooiemtek tee pereetes 
§ CUELEUE cas Sana nen Dooeee 6.30 isl) dl RRepenpEDe esr coe 8.85 17 
MUON ecco ces sien nee eee a 5.24 4.62 3.76 8.38 -26 
j Misiwiedicicko we set ow. Sale een eee ee Se SO COS 2M Eels c sc cles sete rae 30) tO 32 pleats. eer Modateoe 
ROM Diets cae sMaxthe ane cgen bRekn wree de aos 26.16 4 75 Is Boe Bn = Any ae. 
; "GIES LAV: (ies APE oreeree PF SUSE TOPE Wecnetance oS a mocd! lemme Oren Soc 25 60 30 J eveeeeereeeeeeee 
LUG Chas RE See eee 1.70 8.33 20761 DRIGA! AAs sited enteral 
{ IRAMED se viata = wei e ce > oe 25 4018-5 | Sites Mase oe usecpaete $ to 11 1.5 to 2.5 
ROU as ket fossecdcldeee 2.57 9.19 .68 9.87 1.84 
; nmin =a 
§ Claimed sie apse Aes ie andpores | 2.5 to03.5 SGOMEL Pcl cares cclaatbast nme 8 toll 3 to4 
diols ce: IRD Oe ey ae 2.92 8.72 -74 9.46 3.74 
Claimed... ..<0+-.0.->0- 1lto2 TO: 10" =, | lsottee ta eae sists 7 to 10 1to2 
MOUNG 5c" onda peasedece« 1.39 8.19 2.34 10.53 1.52 
, SPIOUIOG Fo aco ices caeaa'e 2to3 S60,10 «i... eekmeaareans ours > 8 to 10 2 to 3 
RPEI MRD eg ahe'c' o aie wath G6 ctouw oe 2.57 7.46 1.61 9.15 2.21 
| 
—. ek oe | 2. 
I EEETUCI ors 6.6.5 & cicccivis:e 0.0 |'s sm accs ticea OED TA to 16). [eeiresade eet sue 14 to 16 
LEONG | Ag ide a PRET Cen Cte 10.06 1.43 11.49 
Seo eS SS fae. 2 
j MAI CNIEIE IIIS (o.oo nthe eas tia<| <p 9 sca «hs Sk nore . 10't0:12.. Woes tases 10 to 12 2to3 
GUE lal isc vfot te adios ceds-cciceccon ae 10.53 1.95 12.48 2.95 
; ES CG 1lto2 10 to 12 2to3 12' fo TP Bikwe teste Pe 
OMNI eatress wed iane vais 1.23 9.56 | 2.64 V2 Tide cb areas throng 
{ Cena Seer 1to2 tor | 2tos | 12t016 1 to 1.5 
Found...... ra ek ciee ver 1.21 9.81 | 2.34 | 12.15 1.36 
, | 
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Results of analysis of commercial fertilizers 


Manufacturer. Trade name. 


Dealer and locality. 


Northwestern Fertilizer Co., Chi- t Corn'and Wheat Grower...«.... 


EROS 10. 5.cp< notion Ne einix ties 


J. EB, Snell, Ida..\... 0. asaeeeeee 


oT 0 a ‘ Garden City Superphosphate... 


Thomas Richardson, Ubly...... 


Ss oe aaa Fertilizer Co., Chi- 


cago, I BPOtato GTOWeCL: 7. 0.00 ccs piip nine 


Northwestern Fertilizer Co., Chi- 


cago, I] Quick Acting Phosphate....... 
’ 


| {Stevens & Morton, Benton) 
1 U  VEarbor'eess5<'s eu ain ap ae iY 


-| Thomas Richardson, Ubly.. 


Cauatas Ohio Hs ni oe oe Be. Cok: ' Ammoniated Boneand Potash.| A. L. Bragg, Petersburg........ 
Ohio Farmers’ Fertilizer Co., Col- Cc ts and Wheat, Fish : 
fi DUBOHIO ststenscenscasker ae ‘| P Be ies rie eR t A. L. Bragg, Petersburg........ 
Ohio F. Fertilizer Co., Col-)_ 
hio Farmers’ Fertilizer Co.,Col-! | General Crop Fish Guano......| Geo, Robingon, Clawson... 
! 
Ohio Farmers’ Fertilizer Co. COl-| potato and Tobacco Special....| Geo. Robinson, Clawson......-. 
| 
Speidel & Schwartz, Grand Ha- |(Speidel & Schwartz, Grand 
ven, Mich...:..:..2 ioe apres } | Celery Hustler..............+66- F peldel © Be — { 
Swift & Co., Chicago, Il........++.. Ammoniated Bone ........060+. Bieter 
—w 
Swift & Co., Chicago, Ill.,.......... | Ammoniated Boneand Potash.) Patterson & Lovejoy, Lenox... 
Swift & Co., Chicago, Ill............ | Bone and Potash..........0050++ ; Mesias imho Mei 
Swift & Co., Chicago, Ill............ (Rone Mes massless ip hace seit W. H. Carey, Bad Axe........ as 
oz 
Swift & Co., Chicago, Ill............ Complete Fertilizer............. Marshall Bros., Imlay City.... 
Swift & Co., Chicago, Ill............ Diamond Phosphate............ | E.J. Merrifield, South Hayen.. 
Swift & Co., Chicago, Ill............ | Onion Grower......0...sesseeee: S. M. Isbell & Co., Jackson..... 
Swift & Co., Chicago, Ill............ _ Onion and Potato Special...... Kurt Rhead, Hudson....... oi tae 


Swift & Co., Chicago, Ill........... | Potato and Tobacco Grower.... 


S. M. Isbell & Co., Jackson..... 


EXPERIMENT STATION 


for 1901, expressed in parts in a hundred. 
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} 
Available | 


Potash 


| | Phosphorie acid. L 
nitrogen, | soluble in 
| | estimated as | becky A esti- 
| ammonia. Available. Insoluble. Total. oe or 
etna TnISE? spas vata 2to3 | 8to1l0 2to3 | 10t013 2 to 2.5 
7h TG ROMO EREES Ry ar | 2:18 | 7.26 2.02 9.28 2.16 
a] ee 
WeGlaim 6dscrascscids tata rae | 2b tos-5 |. 8010 2to3 10 to 13 1.5 to2 
| ye Rane tron Ne aera os | 2.58 | 8.69 82 9.51 1.94 
} 
MST EGREVIG Clore vferalola: slays wictchnics sts 3 to4 9 to 10 2to3 11 to 13 2to3 
Tue) heG Woke Read ide aoc | 2.63 | 8.67 -89 9; it) 
| | 
CUA TITG REE OE SRR RUC Opb | tichaer rex bio. Sansee a 10 to 12 2to3 AZ GOB. Aes cere aie cota are 
RUPE OURG enn gore ace cere eles Hoslerag'n sieramactstete’s 11.24 2.65 DG UAW BCE ecanact riccue 
Peeand Rhian eeasres 1to2 8 to 10 2to3 10 to 13 4to6 
/ POUNU os ocr ac ce ine cs oe 2. 9.38 2.33 11.66 6.88 
pe 
Bp@laimeds\.. <0... vaavons 1.5 to 2.4 | 8 to 10 2to3 10 to 13 2to4 
PPL LOE RE Coe SAS BOIG 3.81 9.48 3 24 12.72 3.37 
nqelnimed® sce sce ees csc 1to2 | 8 t010 2to3 10 to 13 1 to2 
|? Found Seanelbiass siieeiaclarels 1.07 10.14 2.44 12.58 80 
eee eS 3 to 4.1 8 to 10 2to3 10 to 13 4 to6 
POU oe ne ses had aicie eure } 3.43 8.15 1.10 9.25 4.19 
| “| a 
{eoand AMEE alates acters | 8.4t09.6 | -69 to 1.41 3.17 to 3.4 3.86 to 4.81 1.25 to 2.4 
PUP OUDG coe Fac. cclse 40/0 veieiaie 8.40 1.70 1.79 3.49 1.89 
' rie | / 
eres Madama she deve dirieic ope Cig COA ee- MAO Gdn Gata lOan Marciar once toast TT TOUS. ~. lec aascwee seeeee 
OMG, oie bso xnlece. o's cipie oS 5.12 5.75 13.14 T8289) [civic aa atemte ree 
| { Claimed. PUTCO! Te O. taas sem ceteeete oyna cles ere eaten ere 16 to17 
POU cdi eb ospivac tsieiet.. 2.63 10.22 3.00 13.22 2.25 
| | | ae 
, ClsiIMeGs a7 iscisen <deos e's B LOS Ol my nests cvcec meme erceteelace keane 234 to 26 3.00 
WOU ssc oe acc cs ces calc | 3.06 . 7.59 15.94 23.53 3.59 
{ Claimed ON oe ee ASR re es foe year ne Pee, 25 to 274 
| MOUN csae0+-se5 seat 3.57 7.24. | 18.28 25.52 
= { Ga ISITI OG sai aa ofste« ein won ae 1.2 to 2.12 8 to 10 8 tod 11 to 15 
MMIOTING cade vice cee cou eeusn 1.48 8.52 2.53 11.05 
{ ES aE ROPe Dee 6k 10 to 12 1to2 11 to 14 
PUR ERMRUL G0 0. \Iuin4.u.0:0:4 6ip:0:0\p 0'o'lie-w 6's ke COED 10.27 -78 | 11.05 
| alte eee a ae ptt ne 
7 ROR 6 355 0.0.0 viceveee | 3 to4 8 to 10 38 tod 11 to 15 Ttos8 
WOU ss ccevencsivsspecs } 3. 6.1 .49 6.60 7.12 
| | eee 
| ee 2 to3 8 to 10 3to5 | told 7 to 8 
OMIT o Fesese's ss bageeen 2 8.62 3.42 | 12.04 3.88 
oF _ ae pL. / of. eee. 
TG 9) sci 2 7 il ae 3.9 to 4.8 10 to 12 1to3 11 to15 5 to 6 
| BOUMUMT Ee bv eccecesiene 4.24 ¢ 9.09 37 | 9.46 5.25 


1 


| 
Manufacturer. Dealer and locality. iy fe ta? ; 


Swift’& Co., Chicago, 1] Pure Acid Phosphate......... ..| Manufacturer...... 


Swift & Co., Chicago, Il Raw Bone Meal 
i 


Swift & Co., Chicago, Il] Special Potato Fertilizer 


Swift & Co., Chicago, 1] 
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for 1901, expressed in parts in a hundred. 


| | ape Potash 
. pigeen, Phosphoric acid. Sonic tn 
| estimated as | bots hh 
' ammonia. | Available. Insoluble. Total. Ko O ae 
CIRIM CG 5 2.55,0%5.cans cee ol vases + els.ase-ciem 16 to 18 1to2 17 10°20). |eeean neve neemes 
MP OUMMNO 35 ciara eperanee eictes | wn cneccecseeces 14.91 1.00 | ABE OL te ee eee ce 
| 
| { Olaimed an seeps sacar | ERE PLD NM BCom RCS SE fname aR oer oeen o Z3'UO LTR. |p ecenp ence 
WOUMG seer a voce ce eee eee iy ae 6.32 17.16 IS.48) \ivo cease eeeewave 
| 
| | Sea eee = 
{ @lgimetion cscs oe sas | 3to4 10 to 12 | 3to4 13 to 16 3 to4 
AY OWING fa 2 05 ore cencise sats 3.T. 9.75 | -oD 10.10 3.14 
ss | Lae! 
fClaimed.......-0..2.0.44 |. 3to4 8to10 | 3to5 | i1tols 5 to6 
OUMG te Pia ois taste ce nese 3.11 10.45 3.35 13.80 5.24 
{fs “ae re ier? | 2.1 t0 3.9 8 to 10 4 tos 12 to 18 2to3 
OOUUEL tee oie cites «oes enh os | DA i 7.58 1.47 9.42 2.48 
io ClaIME 3). oxen eis ese teas 3.9 to 4.8 9 toll 1to3 10 to 14 10 to 11 
I OUNG Src. com Jaen e ee cee 3.58 | 8.75 -36 9.11 8.70 
39 
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FOUL BROOD. 


BY C. D. SMITH AND J. M. RANKIN. 


Special Bulletin 


14.—Agricultural Department. 


SECTION OF COMB INFECTED WITH FOUL BROOD, 
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Foul brood is a disease of bees common in all parts of the State of Michigan and one 
which is fast ruining a most pleasant and profitable industry. It spreads through 
an apiary, affecting the strongest as well as the weakest colonies, because it is one of 
those malignant and contagious diseases due to the presence of a germ called by the 
scientists bacillus alvei. Adult bees are supposed to be beyond the reach of this germ, 
and the disease is therefore confined to larve between the ages of one and ten days. 
Just how this young larva becomes affected is not definitely known. It may be through 
contagion from the diseased comb or brood which contagion is brought to the young 
larve by the nurse bees, but in all probability the germ is introduced with the food. 
It has been said that foul bood develops from chilled or starved brood. This has 
been proven beyond a doubt not to be true. Since it is a germ disease it cannot 
develop when the germ which causes it is not present. On the other hand, the disease 
is so highly infectious that one drop of infected honey may ruin a whole apiary. 


SYMPTOMS. 


The first apparent evidence of the presence of the disease manifests itself in the 
behavior of the bees which do not seem to possess their usual activity but have a 
lazy, indolent manner.. There is apt to be some litter in the entrance of the hive as 
though the bees were loath to “clean house.” A few bees may fan at the entrance. 
After the disease is well advanced a foul smell resembling melting glue may be 
detected without removing the cover even, and at some little distance from the hive. 

On removing the cover an examination of an infected colony reveals the following 
peculiarities: The brood is not compact, but scattered. The empty cells, those not 
containing brood, may contain a dry scale in the bottom. The cappings over the 
dead larve are depressed slightly and darker than the healthy ones. There is often a 
hole in the center of the cap. Many larve, however, die before the cell is sealed. 

lf the examination is made when the disease is just beginning, the affected larve 
are no longer curled up, but either lie extended in the cell or are moving about un- 
naturally. As the disease progresses they lose their plump appearance, become 
flabby and finally die. 

As decomposition begins the larve at first take on a yellowish appearance, and 
later turn brown. If a toothpick is inserted into the dead larve at this time and 
later and is slowly drawn out it will show a long, ropy tenacious string, which upon 
breaking, when drawn out to its fullest extent, flies back into the cell. This ropy, 
putrid mass slowly dries down and adheres to the bottom of the cell, forming a small 
scale. The bees seem reluctant to remove these dead larve, instead of hastening their 
removal as they do in other instances when larve die. Or it may be that the dead 
larve adhere so firmly to the cell that it is impossible for the bees to remove them. 
Whatever the cause may be, when the larve are killed by this Gisease they are 
not removed. 

As a result of the disease the colony becomes weakened since the brood fails to 
hatch, and soon dwindles down to such an extent that it is utterly defenseless and 
is then liable to be robbed. As soon as the robbing begins the disease is transferred 
to other colonies, and unless the bee-keeper is watchful the whole apiary becomes 
infected. 

It has been said “a bee-keeper who does not discover foul brood before his nostrils 
remind him that something is wrong is no man to treat the disease.” It would be 
more proper to say that a bee-keeper who does not discover that something is wrong 
before his nostrils tell him of the presence of foul brood is no man to treat the dis- 
ease, for foul brood is often found in the apairy of an owner who was not acquainted 
with it, but who after having been instructed as to its nature and treatment has 
effected a complete cure. Dr. Howard says, “I regard the use of any and all drugs 
in the treatment of foul brood as a useless waste of time and material, wholly 
ineffectual, inviting ruin and total loss of bees. Any method which has not for its 
object the entire removal of all infectious material beyond the reach of bees and 
brood will prove detrimental and destructive and surely encourages the recurrence 
of the disease.” 

The one method that has given the most universal satisfaction is recommended 
by Canada’s inspector of apiaries, William McEvoy. His method is given below 
in his own words: 


ray 
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MC EVOY TREATMENT. 


“In the honey season, when the bees are gathering freely, remove the combs in the 
evening, and shake the bees into their own hives: give them frames with comb founda- 
tion starters and let them build comb for four days. The bees will make the starters 
into comb during the four days and store the diseased honey in them, which they took 
with them from the old comb. Then in the evening of the fourth day take out the 
new combs and give them comb foundations to work out, and then the cure will be 
complete. By this method of treatment all the diseased honey is removed from the 
bees before the full sheets of foundation are worked out. All the old foul brood 
combs must be burned or made into wax after they are removed from the hives, and 
all the new combs made out of the starters during the four days must be burned or 
made into wax, on account of the diseased honey that would be stored in them. All the 
curing or treating of diseased colonies should be done in the evening, so as not to 
have any robbing done or cause any of the bees from the diseased colonies to mix 
and go with bees of sound colonies. By doing all the work in the evening it gives 
the bees a chance to settle down nicely before morning and then there is no con- 
fusion or trouble. This same method of curing colonies of foul brood can be carried 
on at any time from May to October, when the bees are not getting any honey by 
feeding plenty of sugar syrup in the evenings to take the place of honey flow. It 
will start the bees robbing and spread the disease to work with foul brood colonies in 
warm days when the bees are not gathering honey, and for that reason all work 
must be done in the evenings, when no bees are flying. When the diseased colonies 
are weak in bees, put the bees of two, three or four colonies together, so as to get 
a good sized swarm to start the cure with, as it does not pay to spend time fussing 
with little weak colonies. c 

“When the bees are not gathering honey, any apiary can be cured of foul brood 
by removing the diseased combs in the evening, and giving the bees frames with 
comb foundation starters on. Then also in the evening feed the bees plenty of sugar 
syrup, and they will draw out the foundation and store the diseased honey which 
they took with them from the old combs; in the fourth evening remove the new 
combs made out of the starters and give the bees full sheets of comb foundation 
and feed plenty of sugar syrup each evening until every colony is in first-class order. 
Make the syrup out of granulated sugar and put one pound of water to every two 
pounds of sugar and then bring it to a boil. As previously stated, all the old combs 
must be burned or made into wax when removed from the hive, and so must all the 
new combs made during the four days. No colony is cured of foul brood by the use 
of any drug. All the old combs must be removed from every diseased colony and 
the hive got away from the bees before the brood rearing is commenced in the new 
clean combs.” 

N. E. France, inspector of apiaries of Wisconsin, says, ‘All the difference from the 
McEvoy treatment that I practice, I dig a deep pit on level ground near diseased 
apiary, and after getting a fire in the pit, such diseased combs, frames, etc., as are to 
be burned, are burned in this pit in the evening and the fresh earth from the pit 
returned to cover all from sight. If diseased combs with honey in are burned on surface 
of soil there is great danger the melted honey will run on the soil and in the morning 
the robber bees will be busy taking home the diseased honey. 

“Also I cage the queen while bees are on the six or eight strips of comb foundation, 
to prevent any swarming or deserting.” 

The equipment necessary for the McEvoy treatment is a large canvas or sheet, a 
broad pail partly filled with the corrosive sublimate solution, a sponge or rag, a 
bee brush similar to a Cogshall, a screw driver, or some other tool for prying the 
frame loose, and a set of frames containing only starters of foundation. The only 
time of day suited to the treatment is toward evening, when the bees have ceased 
flying to and from the fields. A bright moonlight night answers the purpose if many 
colonies are to be treated, though the bees are perhaps more easily handled just at 
dusk than in the moonlight. At this time we have little to fear from robbers or from ~ 
infected bees flying to healthy colonies. 

The method of procedure is about as follows: 

Spread the canvas over the old stand, place the hive on the canvas. Gently shake 
the bees off the old combs into the hive, and brush all the bees of the old combs into 
the hive body. Remove the hive from the canvas, which should be gathered up by the 
corners in order to allow the bees to be shaken from it into the hive; then add the 
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frames of foundation starters. Be sure that every bee is secured and placed in the 
hive for a single escaping bee might fly to a neighboring hive and infect the colony. 

During the “whole operation care must be exercised to prevent robbing. Before the 
work is done, all scattering drops of honey must be removed by washing with the 
corrosive sublimate and all bits of comb must be picked up. Never let one drop of 
honey get away to infect other colonies. 

When you have a set of combs partly full of honey, it seems a sin to destroy them 
but unless you have upwards of ten colonies to treat, it will not pay to try to save 
an ounce of honey or wax. If you are a careful person you may make the combs 
into wax, and the honey may be saved by adding a little water and keeping it at the 
boiling point for two hours. 

The old hive bodies may be scraped, the scrapings burned, and the inside painted with 
kerosene and set on fire. When it gets to burning weil, throw in about two table- 
spoonfuls of water and clap on the cover. The water will be turned to steam and 
this will scald the inside of the hive. 

If this operation be performed with sufficient care, the colony will be free from the 
disease, but it will require close attention and the best of care because of the tender 
condition in which the bees will be after the severe treatment, and the discouragement 
following the loss of all their brood. This treatment may be used at any time during 
the summer but preferably when honey is coming in, as the danger from robbing is then 
at a minimum. 

There are doubtless many instances where a mild case of foul brood is taken for 
chilled brood, and it is possible that a case of foul brood may appear in a mild form 
early in the spring and then disappear as the summer opens, only to reappear later 
in the season. It is possible that this state of things is due to the fact that the 
honey in the cells is infected with the germs, and when the spring honey begins to 
come in freely, it is used to feed the ‘brood, which spring honey, being free from 
germs, is eaten by the brood with impunity until the combs become full of healthy 
brood and the dead larve nearly disappear. 

Perhaps the most favorable condition for the spread of the disease occurs when it 
becomes present in the yard of the bee-keeper who does not examine his colonies 
frequently. A colony becomes weakened from the failure of the brood to mature and 
the keeper may not know that anything is wrong with the colony. Soon the honey 
flow stops and robbing commences. Weak colonies are attacked first and in this way 
honey from this weak, diseased colony is taken to nearly every hive in the yard and 
especially to the stronger ones with disastrous results. 

The extractor is an important factor in spreading the disease. A case of extracted 
combs, taken from a diseased colony, and after extraction put back into half a dozen 
different hives, may bring infection to each one of them. 

In the winter of 1898-9 the bees were wintered in a cellar at the station. They 
were tiered up in the cellar in alternate rows with the bottoms of the hives removed. 
A diseased colony was placed among the healthy ones and marked. During the 
winter the bees did not remain quiet but ran out from the hives to quite an ex- 
tent. In the spring the four hives, which had wintered in direct contact with the dis- 
eased one, were also diseased. 

This shows that wintering the colonies in cellars with the bottom boards of the 
hives removed, may also assist in spreading the disease. 

Another way in which the apiary may become infected is by the carelessness of the 
owner. Combs, partly filled with honey or brood are left lying on the top of the 
hive ‘for the bees to clean up.” The waste from tle wax extractor is thrown out 
where the bees can have access to it. A hive in which the colony has died is not at 
once taken out of the reach of the bees, but allowed to stand in the yard and the 
entrance of the bees not fully prevented. This is wrong. Even if there were no danger 
from disease, the hive should be closed as soon as the colony is dead, and the refuse 
from the wax extractor burned, never leaving it where the bees can get at it. Such 
carelessness encourages robbing and is an important factor in the spread of the dis- 
ease. The extractor need not be discarded nor the practice of cellar wintering, but 
every bee-keeper should make himself acquainted with the disease, keep a vigilant 
watch, and stamp it out as soon as it appears. To leave one diseased colony in an 
apiary may mean the total ruin of all the other colonies. Even one drop of infected 
honey, if left where the bees have access to it, may mean the infection of the whole 
apiary. ‘She owner must then take extreme precautions to prevent the entrance of the 
disease. He must even go to the trouble of rendering his hands, and whatever 
tools he uses, antiseptic by washing them in a three per cent solution of carbolic 
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acid, which would be about four teaspoonfuls to a gallon of water. Or a solution of 
corrosive sublimate, using one-eighth ounce of the drug to one gallon of water. 
Right here it should be remembered that corrosive sublimate is a deadly poison, and 
one that must be handled with great caution. A very small amount spilled on the 
honey or comb intended for use will convert it into a violent poison. The disease may 
be transmitted to a healthy stock simply by the operator handling the frames of the 
healthy one after he has been examining a diseased colony. It is impossible to be too 
careful. For the man who does not wish to take the above precautions, the best 
method of procedure for him to rid his apiary of the disease is to burn all infected 
colonies and apparatus. 

The following is the Michigan statute, which was passed at the 1901 session of the 
legislature. It provides for an inspector for the suppression of the disease in 
Michigan. 

We are indebted for much of the subject matter of this bulletin to N. E. France, 
Inspector of Apiaries of Wisconsin, William McEvoy, Inspector of Apiaries of 
Canada, and to Prof. F. C. Harrison, of Guelph. 


The People of the State of Michigan enact: 

Section 1. The Dairy and Food Commissioner upon receipt of a certified copy of the 
record of the Michigan State Bee-keepers’ Association, by the secretary of said associ- 
ation, showing that a majority of the members of said association recommended the 
appointment of an inspector of apiaries, shall appoint a State Inspector of Apiaries. 
Said inspector shall be responsible to the Dairy and Food Commissioner and shall 
comply ‘with such rules and regulations as the Dairy and Food Commissioner shall 
from time to time prescribe for the carrying out of the work of said State inspector. 

Sec. 2. The Dairy and Food Commissioner shall, when notified in writing by the 
owner of an apiary or by three disinterested taxpayers in the vicinity of the apiary, 
cause the inspector to examine such apiaries as are reported and all others in the 
same locality not reported, and ascertain whether or not the disease known as foul 
brood or other contagious disease exists in such apiaries, and if satisfied of the exist- 
ence of foul brood, he shall give the owner or care-taker of the diseased apiaries full 
instructions how to treat said case as in the inspector’s judgment seems best. 

Sec. 3. The inspector who shall be the sole judge may visit all diseased apiaries 
a second time and if need be burn all colonies of bees and combs that may be found 
not cured of foul brood or other contagious diseases. 

Sec. 4. If the owner of a diseased apiary, honey or appliances shall knowingly or 
wilfully sell, barter, or give away any bees, honey or appliances, or expose other bees to 
the danger of said disease or refuse to allow said inspector to inspect such apiary, honey 
or appliances, said owners shall on conviction before a justice of the peace, be liable to a 
fine of not less than fifty dollars nor more than one hundred dollars, or not less 
than one month’s imprisonment in the county jail, nor more than two months’ impris- 
onment. 

See. 5. In addition to such individual reports as are required under this act by 
the Inspector of Apiaries, he shall make an annual report to the Dairy and Food Com- 
missioner, giving the number of the apiaries visited, the number of diseased apiaries 
found, the number of colonies treated, also the number of colonies destroyed by fire, and 
an itemized account of his transportation expenses with affidavit annexed thereto. 

Sec. 6. There is hereby appropriated out of any moneys in the State treasury not 
otherwise appropriated a sum not exceeding five hundred dollars per year for the sup- 
pression of foul brood among ‘ees in Michigan. The inspector shall receive three 
dollars per day and actual transportation expenses for actual time served, which 
sum shall not exceed the money hereby appropriated, to be paid by the State Treas- 
urer upon warrants drawn by the Auditor General and approved by the Dairy and 
Food Commissioner. 

Sec. 7. Act number one hundred forty-one of the Public Acts of eighteen hundred. 
eighty-one, being sections fifty-six hundred sixty-three, fifty-six hundred sixty-four, 
fifty-six hundred sixty-five, fifty-six hundred sixty-six, fifty-six hundred sixty-seven, 
fifty-six hundred sixty-eight, fifty-six hundred sixty-nine and fifty-six hundred 
seventy of the Compiled Laws of eighteen hundred ninety-seven, is hereby repealed. 

This act is ordered to take immediate effect. 

J. M. RANKIN, Apiarist. 
C. D. SMITH, Director. 
Agricultural College, Mich., June 4, 1901. 


FORTY-FIRST ANNUAL COMMENCEMENT 


MICHIGAN AGRICULTURAL COLLEGE, JUNE 16-21, 1901. 


EXERCISES OF THE WEEK. 


SUNDAY, JUNE 16. 


3:30 p.m. Baccalaureate Sermon by the Rev. David R. Breed, D. D., Allegheny, Pa., 
Subject, “A Working Theory.” 


WEDNESDAY, JUNE 13. 


2:00 p. m. Inspection of Battalion. 
8:00 p. m. Society Reunions. 


THURSDAY, JUNE 20. 


Class Day at Grand Ledge. 
8:00 p. m. President’s Reception. 


FRIDAY, JUNE 21. 


Commencement Day. 


10:00 a.m. Address, Prof. J. B. Johnson, C. E., University of Wisconsin, 
Subject, “The Personal and National Benefits of Education in Applied Science.” 


COMMENCEMENT EXERCISES. 


The forty-eighth annual commencement exercises of the Michigan 
Agricultural College occurred in the Armory, Friday morning, June 
21, 1901, at 10 o’clock. The candidates for degrees, headed by Presi- 
dent Snyder, the commencement orator, and the faculty, marched in 
and took seats on the platform, while Miss Hannah Bach played an 
appropriate selection on the piano. The Rev. George Humphrey, of 
Adrian, father of a member of the class, pronounced the invocation. 
The following program was then rendered: 

Piano trio, “Imps and Sprites at Work,” Holst, Misses Smith, Arm- 
strong, Wright. 

Oration, “Power,” W. W. Wells, mechanical course. 
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Oration, “Technical Science in its Relation to the Home,” Miss Fleta 
Paddock, women’s course. 

Oration, “Justin Smith Morrill,’ N. A. McCune, agricultural course. 

Vocal solo, (a) “A Lesson from the Violets,” Marks; (b) ‘In Spring- 
time,” Fesca, Miss Hadley. 

Address, “The Personal and National Benefits of Education in Ap- 
plied Science,” Prof. J. B. Johnson, C. E., University of Wisconsin. 

Degrees were then conferred as follows: 


BACHELOR OF SCIENCE. 


J. Guy Aldrich, 
Franklin A. Bach, 
William J. Bailey, 
Hugh P. Baker, 
Roy L. Brown, 
George E. Chadsey, 
John F. Coats, 
Arthur J. Cook, 
Harry J. Eustace, 
Alice M. Gunn, 
Gustave Gutekunst, 
Celia A. Harrison, 
Arthur H. Hayes, 
George C. Humphrey, 
Mark L. Ireland, 
Don B. Jewell, 
Charles W. Kaylor, 
Samuel J. Kennedy, 
Mary S. Knaggs, 


William T. Shaw, 


Ralph M. Lickly, 

L. Bayard Littell, 
Charles A. McCue, 
Newell A. McCune, 
Robert 8. Northrop, 
Roy M. Norton, 
Fleta Paddock, 

Fred L. Radford, 
Charles P. Reed, 
George Severance, 
Vernon M. Shoesmith, 
J. Hackley Skinner, 
John B. Stewart, 
Horace T. Thomas, 
Gordon E. Tower, 
Walter W. Wells, 
George D. White, 
Roswell A. Whitney, 
Vesta Woodbury. 


- MASTER OF SCIENCE. 


Dick J. Crosby. 
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COMMENCEMENT ADDRESS JUNE 21, 1901. 
PROFESSOR J. B. JOHNSON. 


THE PERSONAL AND NATIONAL BENEFITS OF EDUCATION IN APPLIED 
SCIENCE. 


[Abstract of address. ] 


INTRODUCTION. 


The beginning of the twentieth century marks the most significant 
era in the world’s history. Westward the star of empire has coursed 
its triumphal way until West and East have come together in a life and 
death struggle the end of which cannot be foretold. Wholesale cor- 
porate production, also, has swallowed up nearly all individual capital 
and enterprise, and has captured the world’s markets, by the greater 
perfection and the diminished cost of the products. 

In South Africa the attempt of a medieval Christian people to shut 
out from their beclouded land the wave of nineteenth century progress 
has proved as futile as it was foolish. Progress is in the air, and as the 
air, it engulfs the globe. Nature does not more abhor a vacuum than 
she does permanence of form. What ceases to change and grow ceases 
to live. Even the rocks of the eternal hills are changed to clay and are 
dissolved in the surrounding seas. To attempt to scotch the wheels 
of progress, therefore, is but to invite destruction. One must “‘accept 
the universe” as it is and make the best of it. And our social world 
is changing with such marvelous speed it is almost bewildering to the 
most progressive races. It is with the greatest difficulty that these can 
keep the pace, while the less progressive nations are being left abso- 
lutely behind. A little slowing up of one people, therefore, is now 
equivalent to losing the race. We think we are driven to death already, 
but the gait is ever speedier, and if our lives become shorter in years 
they will be ever longer in accomplishment. If we can but find pleasure 
in our work, then the greater the work the greater the happiness. 
And why should we not find pleasure in our work? Never before were 
so many interesting problems opening up for solution. The most stimu- 
lating and soul-satisfying experience in the world lie in the over-coming 
of difficulties and in the solution of new problems. And these problems 
come trooping upon us. They are of all kinds—material, political, 
commercial, social. When in the past has the politics of every coun- 
try been whole-world politics as it is today? It is no longer an Amer- 
ican question, or a European question, or the Eastern question—it is 
a world question with which statesmen of all countries are having to 
deal. In business, also, the field of operations is no longer the town, 
or city, or state, or nation; it is the whole inhabited globe. And socially 
our problems are no longer purely domestic; they include the whole 
human race, Such questions as the relation between labor and capital; 
the relative rights and duties of the sexes; the control of business cor- 

40 
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porations; the rights of property and of inheritance; the inherent 
rights of man; whether the people shall support the state, or the state 
the people; the resort to arbitration in place of war, both between 
nations and between smaller aggrégates of men; the right of a more 
progressive nation to control and direct the destinies of a less pro- 
gressive one; these and many more such questions are not peculiar 
to any one country, but are world questions of almost equal interest 
in all countries. The number of such problems now crying for solu- 
tion in the political, in the commercial, and in the social field is almost 
legion. And are we preparing to meet and to successfully solve them? 

It is well to remember that wisdom is not a matter of destiny. 
Neither is it a matter of inheritance. “It cannot be gotten for gold, 
neither shall silver be weighed for the price thereof.” Let us there- 
fore contemplate for a moment some of the essential elements of 
strength on which this nation must rely in the frantic race she has 
now set for herself and henceforth will be forced to run. 


INTELLECTUAL ACHIEVEMENT. 


First, I will place intellectual achievement. By intellectual achieve- 
ment I do not mean a mere trafficking in other men’s intellectual wares. 
I mean intellectual production. We need men and women who can 
be trusted to think for themselves on these great questions. Clear 
sight must precede wise action. We must realize the divine signifi- 
cance of a fact, and hence must be able to recognize a fact when we 
see it. We must be tremendous doubters. Most things which pass 
current for truth are the flimsiest falsehoods. We believe what we 
wish to believe, or what we are too indolent to question. We should 
train ourselves to scientific thinking and reasoning. The scientific 
methods of investigation should be applied to all questions alike. This 
can only be done by those schooled in the use of such an instrument. 
Modern education should be at least three-quarters scientific. To 
“see straight and to think clear” on all questions is not a natural 
gift. It must be cultivated. Few people know what science is, and 
fewer still are schooled in its methods. 

Most persons seem to think that a science may consist of organized 
or systematized anything. Thus astrology, alchemy, palmistry, phren- 
ology, were all in turn regarded as sciences, but are so regarded no 
longer. These all consisted in organized or systematized coincidences, 
assumptions, and theories, and we are not wanting in many modern 
systems of belief, quite as fanciful and groundless as these, but which 
are parading in the garments and adopting the terminology of science. 
That cannot be knowledge which is not true. Science includes, there- 
fore, only what is known to be true. This suggests Pilate’s query, 
“What is Truth?” I admit that in nearly all human affairs so called 
truth consists in the highest attainable probability. When one thing 
is to us more probable than any other alternative we can think of, 
most persons would say I believe this to be true. This may serve very 
well on which to base an opinion, if we must indulge ourselves in 
such luxuries, but it hardly answers the demands of science. 

Again we must distinguish between qualitative and quantitative 
truth, or science. To say that all matter is mutually attractive is to 
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state a truth, and a scientific truth, but it is a truth we could do nothing 
with. It is qualitative only. But to say that all bodies attract each 
other with a force which varies directly as their masses and inversely 
as the squares of the distance between their centers of gravity, is to 
state a quantitative truth which can be used as a tool of investigation 
and analysis. This is the law of gravity which Newton discovered. 

On the other hand, scientists are constantly challenged by their lit- 
erary friends to explain the essence of things as well as the laws in 
accordance with which the essence manifests itself. Thus, they say 
what is this force of gravity you talk so learnedly about? What is 
light, and heat, and electricity?) What is the medium known as the 
impalpable ether which pervades all space and which transmits this 
light and heat without absorbing it? What is the mysterious life 
principle which causes every plant and animal form to produce its kind 
with such marvelous exactness, times without number? And, finally, 
what is the mind itself and where does it reside? From whence came 
it and where is it to go? These and an unending series of like ques- 
tions we cannot answer, but must we hence admit that there is no 
science of these things? By no means. While we freely admit our 
ignorance as to the essence, we boldly proclaim our knowledge of 
many of the laws of being and of the manifestation of these secret sub- 
stantial and spiritual forces. And this is quite enough to know, for 
most practical purposes. So rapidly as the knowledge of a subject can 
be generalized into laws, therefore, it becomes scientific, even though 
there remain whole realms of unknown and undiscovered truth still 
enshrouding the same subject matter. 

This new knowledge is now coming to us with marvelous rapidity 
and from sources which increase in number in a geometrical ratio. 
This scientific knowledge has been turned also to such practical ac- 
count in a thousand ways, and miraculous marvels follow each other 
in such rapid succession, that the average man finds himself dazed 
and his reason almost dethroned by daily observing the accomplishment 
of what but yesterday he had thought impossible. He is like Alice in 
Wonderland, quite ready to believe any improbable thing, if it only 
wear the garments of science. In this way only can we account for the 
extreme credulity, not to say gullibility, of this the greatest scientific 
age the world has known. To thé average citizen all things are pos- 
sible, and they only await the coming of the scientific magician to 
discover the trick by which the thing may be done. The very language 
used in describing the latest fake, if it be only an unknown tongue, 
will be accepted and adopted as properly accompanying the hitherto 
unknown forces of laws. In fact the greater the fraud, and the more 
mystifying the language, the easier it is to deceive the wary capitalist. 
From these facts we should conclude that the greater the possibilities 
of a given agency, the greater the necessity to determine its limitations. 

While it is well to know something of the best that has been thought 
and said in the past, we must beware of limiting ourselves to this 
pleasing sipping of the stored honey of all past ages. It induces 
mental dyspepsia. This is the education of the Chinese. He studies 
only the sayings of his ancestors. His face is always backward, and 
hence he never goes forward. If the acquisition of a knowledge of the 
best that has been thought and said by our ancestors is wisdom, then 
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the educated Chinaman should be the wisest of men. The western 
world starved over a thousand years on this sort of scholasticism. 
Europe had nothing else throughout the middle ages, and nothing came 
from it but stagnation. New truth and ever more new truth is the 
only nourishing food on which a people can grow. And this is intel- 
lectual achieveme nt, and it lies at the very basis of all progress, and 
hence of all national prosperity. And as scientific education trains 
one in the perception and use of facts, and in the ability to separate 
the irue from the false, so we can plainly see today that national 
progress is directly measured by the prevalence of scientific training 
in education. The three nations in which science enters largely into 
the school training of all children are Germany, America and Swit- 
zerland. In France the popular educational methods are shaped only to 
the passing of certain state examinations, and so have largely lost their 
vitality. In England the masses are practically uneducated, and in such 
schools as they have science finds little or no place. The notorious 
inability of the English generals in the present war to realize a situa- 
tion not cognizable by their sense of sight, is but one of the thousand 
illustrations of the almost entire absence of the faculty of the imagina- 
tion in the English mind. This ability to perceive the invisible is a dis- 
tinctive product of a scientific education. Both England and France 
are relatively dropping behind other nations, and in the opinion of 
many this can be traced to their methods of education, while Germany, 
America, and Switzerland are all forging to the front. This is because 
these countries contain so many citizens who have learned what to do 
and how to do it. There are, however, many ways of acquiring an 
education in the realities of the world, ‘besides going to school. The 
American pioneer has probably acquired this knowledge of things as 
they are, and has learned what. to do and how to do it more effectually 
than any other class of men in the work. He has also learned self- 
reliance and has developed a tremendous aiount of private initiative. 
He stops at no task, however impossible it may seem to others. He 
has achieved a continent and created a nation. As compared to a 
mere man of books, he is a giant in all matters which give strength 
to a nation. I cannot stop here to insist on the absolute necessity 
which rests upon every man and woman who aspires to serve as a 
significant factor in society, in any capacity, to cultivate at all times 
and on all proper occasions, a clear and forcible style of expression 
in conversation, in formal address, and in written composition. 


MORAL UPRIGHTNESS. 


I have placed clearness of mental vision before moral upright- 
ness not because it is more important, but because it is more 
fundamental. The mind must perceive the right before the con- 
science can enforce it. This field of moral education and training 
belongs to the teacher and minister alike. As a teacher I am 
convinced that the education of children and young people should be 
largely occupied with the eternal verities. And this again means a 
training in the exact and natural sciences. A hypocritical scientist it 
is impossible to even conceive. How can a sophist or a hypocrit be a 
searcher after truth? This passion for the true, whatever it may be, 
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and regardless of preconceived opinions, is the peculiar and dominat- 
ing characteristic of all scientific investigators. What more wholesome 
moral atmosphere in which to raise a child? The boy who has acquired 
a passion for any line of scientific study can safely be trusted to follow 
his bent. He will come to no harm and is likely to come to something 
great and good. 

As many of the traditions of religion fail and fall, the eternal truths 
of science will take their place, and we shall build on this sure founda- 
tion a new religion and a more rational and just morality which will 
be to nations a bond of union instead of a perpetual flame of discord 
and disruption, as religion has been in the past. 


MATERIAL PRODUCTIVENESS. 


Following intellectual achievement and moral uprightness, I will 
place material productiveness which results from our modern scientific 
achievements. Here on the threshold of the world’s workshops, we 
are struck at once with the magical transformations which have been 
effected in the methods of production. The skillful mechanic, who 
with great manual dexterity, and with a complete knowledge of his 
art, fashioned a product from the raw material to the finished state, is 
no more. His like is no longer found outside of Asia; these workers 
who entirely made up the guilds of former centuries, and who were 
the pride and glory of Europe in the renaissance, were first reduced 
to the performance of single manual operations, the complete product 
being then the work of many hands, and finally, with the introduction 
of the automatic and labor-saving machinery of today, they have be- 
come mere overseers and tenders of such machinery. As we walk 
through any great modern factory, therefore, we see not manual work- 
ers, but machine attendants. But let us not make the very common 
mistake of suppcsing that these men and women, or boys and girls, are 
mere automatons, or animated attachments to the machines they oper- 
ate. This is the mistake our literary and clerical friends nearly always 
make, They deplore the age of steam, wind, water, and electricity, 
and of labor-saving and automatic machinery, and sigh for the good old 
days when the blacksmith was the only worker in iron; when the 
wheelwright and the cabinetmaker did all the work in wood; when 
the shoemaker and the saddler were the workers in leather, and when 
their grandmothers had added to their other labors the spinning, 
weaving, and making up, by hand, of all the family wardrobe. These 
workmen, by laboring from twelve to sixteen hours a day, at small 
wages, managed to earn only enough to provide the bare necessities 
of life. But the steam engine and multiple production has now 
changed all this. Not only has the slavish muscular toil been gracious- 
ly lifted from off our industrial workers, but the wearing and anxious 
care formerly placed upon all such workers in order that they might 
bring their work up to the requisite standard of exactness,-has also 
been taken over by mechanisms which not only never tire but which 
will turn out a million pieces exactly alike. The attendant upon such 
a mechanism, charged only with keeping it in order and well supplied 
with the raw material, has time and opportunities, yes, and the neces- 
sary stimulus, to engage in profitable study and invention. The very 
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complexity and the marvelous ingenuity displayed in the machine itself 
is a perpetual challenge to the operator to comprehend its construction 
and to improve its accuracy or its output. In place of a more or less 
degrading physical toil we now have for these workers a most whole- 
some combination of physical and mental exercise which is peculiarly 
conducive to mental self improvement both in the workshops and also 
when the day’s labor is over. The shop conditions were in fact never 
so favorable to mental effort out of hours as they are today, and the 
industrial worker was never before so well provided with self-helps. 


SCIENTIFIC EDUCATION THE BASIS OF MATERIAL PROSPERITY. 


But you ask how has this wonderful industrial revolution been 
wrought? How comes it that the nineteenth century marks a far 
greater industrial progress than all the untold previous centuries com- 
bined? By what newly discovered species of magic has the world 
been so tranformed that our revolutionary fathers would not recognize 
the planet if they were allowed to revisit it, but would insist they had 
been transported to some other celestial sphere? There can be but 
one answer to these questions. The industrial revolution is but one of 
the many fruits of the scientific progress of the century. The sciences 
here involved, also, are those relating to inanimate matter. Mathe- 
matics, physics, chemistry, mechanics, geology, mineralogy, metallurgy, 
these in their multitudinous ramifications have, in their applications 
to the arts, transformed the world. While chance or accident, or a 
blind empiricism has often led to important discoveries and inventions, 
the successful development of industries based on these is always a 
matter of the scientific application of means to ends. As a rule, how- 
ever, the scientific laws and principles have resulted from long and 
patient scientific research, on the part of our pure scientists, and the 
utilization of these industrially has been gradually developed by a 
class of men whose peculiar business it is to bring the materials and 
forces of nature into the service of man. These men are known as 
civil, mechanical, electrical, mining and chemical engineers. The dis- 
coveries of our pure scientists, followed up by the inventions of me- 
chanics and engineers have together wrought these wonderful marvels. 
And as the prevalence of science teaching has brought a progress of 
science which is ever at a swifter pace, so the now widespread tech- 
nical instruction in this country is bringing our industrial progress 
along by leaps and bounds. But the greatest economy of production 
in any line is only attainable by the most scientific methods. The pre- 
vention of wastes, the utilization of by-products, the saving of labor, 
the increase of the output, the perfection of workmanship, the purity 
of the product, all these are scientific and engineering questions which 
find their most successful solution in that country in which are to be 
found the greatest number of pure and applied scientists. Scientific 
and technical education is today the foundation of all material pros- 
perity. 

THE APPLIED SCIENTIST. 


And now a word as to the type of man who is our main reliance in 
this industrial evolution. It is not so much the pure as it is the applied 
scientist. The discoveries of the pure scientist are common property 
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the world over. We can avail ourselves of a scientific law discovered 
in Germany as well as though it had been announced from Harvard, or 
Columbia, or Johns Hopkins. But to utilize these laws and discoveries 
in actual industries requires an applied scientist to be on the ground. 
It is the engineer, or applied scientist, therefore, to whom we must turn 
in the progress of our industries, and hence we will now consider what 
qualities and accomplishments he must possess, in contradistinction 
from the pure scientist, in order to fully meet the requirements of the 
position. 

To the applied scientist that only is food, or is prized, which can be 
shown to be capable of serving useful ends. It is his business to select 
from the pure scientist’s store of universal truth such as he can use 
for particular purposes. 

Our applied scientist must have free and intelligent access to the 
great storehouse of established truth. He must not only follow the 
progress of science in one field, but in every field in which he under- 
takes to practice; he must therefore be a constant student. Our applied 
scientist must know also how to do things. This is the knowledge the 
mechanic has. In learning his trade he has learned the fruits of the 
world’s experience in doing things. 

Again he must know what needs to be done. To know this he must 
be a man of affairs. He must be acquainted with the ways of com- 
merce and trade, both at home and abroad. He must foresee the needs 
of the immediate future. He must know the difficulties and hindrances 
of present methods before he can provide remedies. He must also be 
an economist. He must know the cost of things and the wastefulness 
of present methods before he can determine whether or not it is worth 
his while to invent new ones. In fact he must know as much as pos- 
sible about how the world now does its work if he is to facilitate 
matters. This kind of knowledge also the pure scientist does not 
possess, 

But what else must our applied scientist have and be? He must 
have largely developed in him sine qua non in the profitable solution 
of all new problems,—invention. This seems to be one of nature’s gifts. 
It can be cultivated, however. It is this faculty which suggests the 
various possible ways of accomplishing a given thing. From this knowl- 
edge of affairs our applied scientist sees what needs to be done. His 
invention suggests a hundred ways to do it. It unconsciously runs 
to and fro throughout his mental storehouse of acquired facts, both of 
science and method, and brings to his attention all the possible ways of 
accomplishing the results. : 

Thus we see our applied scientist is at once a student of science, a 
mechanic, man of affairs, and an inventor combined in one. Nothing 
short of this will fill the bill. Being a scientist only, he knows not what 
to do or how to do it. Being a mechanic only, he knows particular 
ways of doing a given series of things, and he is sure to give you of 
his little store, whether it serves the purpose or not. Being an executive 
man he sees what ought to be remedied, but he knows not what to 
put in its place or how to accomplish any desired end. He probably 
gets a “practical man” to come and do something but the chances are 
very much against this something being the best thing, or the thing 
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which should have been done. Being an inventor, without the knowledge 
of either the scientist or the business man, is indeed a misfortune. 

To fit a man for this high calling our technical schools are estab- 
lished. They put a voung man in the way of becoming what we have 
here described. He there learns the elements of a series of sciences 
and their applications which it is absolutely necessary for him to 
know. If he precedes or accompanies this training with a considerable 
amount of laboratory and shop practice, such as is now given in all 
our leading technical schools, and if he also spends his vacation at 
such work, he learns something of the practical applications of scientific 
knowledge and the mechanic’s art. Supplementing this with a knowl- 
edge of the business world and of men, cultivating a pleasing address, 
but schooling himself to the strictist honesty of motive and act, both 
with himself and towards others, he becomes favorably known. If in 
addition to these he remains a constant student, and possesses a suffi- 
cient amount of invention, he should ultimately become the Applied 
Scientist par excellence; such a man could safely be consulted in the 
solution of new problems, and this is the special field of the applied 
scientist. 

THE ACHIEVEMENTS OF PURE AND APPLIED SCIENCES. 


When we ponder on these marvellous achievements of one short 
century, mostly by a crude empiricism in applying the discoveries of 
science, what may we not hope for from the endless future with an 
intelligent direction given to the labors of those who seek to garner 
the fruits of all science and not to know the law but to control its 
operation, to harness the very laws of nature to the car of human 
progress? 

THE BLESSINGS OF MATERIAL WEALTH. 


While material progress and prosperity are not the highest good, they 
bring the conditions which make the higher life possible. You can- 
not develop a man spiritually until he is supplied with the comforts 
of life and has leisure in which to cultivate the spiritual graces. Let us 
also not be afraid of too much material prosperity. We are learning 
the generous uses of wealth. Wealth is more and more being turned 
into channels of popular scientific and industrial education, and this 
education in turn leads legitimately to greater wealth and also to a 
greater interest in the high things of this life and to lessening interest 
in the selfish, and sensuous, and fashionable, and frivolous, and idle 
amusements of life. In fact, this education in the physical realities 
of life is the only form of education which will surely win the interest 
of the man of business and of affairs as against the counter attractions 
of money-making and money-spending. When the passion for yacht- 
ing and horse racing has been supplanted by a passion for developing 
the resources of nature, and for discovering new truth and applying 
it to the ever increasing needs of modern society; when the love of 
personal display and the desire to excel one’s neighbors in a vulgar 
show of wealth has been supplanted by a love of the true and beauti- 
ful in nature, which leads of necessity to a higher appreciation of the 
true and beautiful in life; when, in short, the lower, narrower, and 
more selfish interests of the wealthy class have been replaced by those 
higher and more altruistic interests which come only with a broader 
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education along lines which appeal to their natures and their tastes, 
then and then only, will wealth become a fruitful means to righteous 
ends. In such hands there cannot be too much wealth. In that day it 
may be hoped there will be no idle rich, and that wealth will be used 
and not abused. 


THE LIFE OF SERVICE. 
. 


The following was addressed directly to the graduating class: 

Finally, to clearness of mental vision, to moral uprightness, and to 
material prosperity. we must add a spirit of self-education to such 
public and private service as we find ourselves able to perform. Verily, 
he that would save his life will lose it, and he that would lose his life 
in the larger life of his family, his community, his state, or his nation, 
will find it returning to him an hundred fold. Honesty is no more 
the best policy than is that of disinterested service. Even as a means 
of self-adyancement there is no ladder by which one may climb so 
fast or so high, and certainly which is so absolutely safe and sure, as 
that of service to others. Society pays its debts, but it is slow to ad- 
yance a loan. Make society your debtor, but without claim for reward, 
and eyery man and woman becomes your friend and well wisher. This 
service to society must be sincere and disinterested, however. We must 
lend our services, “hoping for nothing again.” If our service is but 
a piece of shrewd speculation on our part, if we expect to return and 
claint our own with usury, it is hypocritical and is soon recognized as 
such. Such service is barren of benefit either to the server or to the 
served. A disinterested service, however, is always rewarded, though 
sometimes the debt has long to run. This is the kind of service on 
which the nation must rely. This alone is patriotism. We must sup- 
port the government by every means in our power, without hope of 
reward. Not “What is there in it for me?” but “What is there in 
me for it?” should be our query. Without such citizens no nation 
can long survive. 

Even in the matter of paid service one must always do more than 
his duty if he looks for rapid advancement. The rate of advancement 
is directly measured by the service rendered your employer over and 
above what you are paid for. The young man who is constantly bal- 
ancing his wages against the labor performed fails of promotion and 
soon joins the ranks of the discontented. 

And now you will all ever continue, I am sure, to be students as well 
as workers, and the greatest gocd fortune I can wish is that you may 
all lead lives of great service to your families, to your communities, 
to your state and to your nation, because therein only lies the road to 
happiness. 

My thesis is, therefore, that we have fallen on critical times, and 
there is need of the clearest heads and of the stoutest hearts. The 
world is moying at a rapidly accelerated speed. A nation’s life today 
is not assured by its rate of progress. Our past achievements have 
been more providential than personal. Our future as a nation will 
depend more on our wisdom, on our moral uprightness, on our scientific 
competency, and on our disinterested service than it has in the past. 
To this high service, therefore, are we called. With a clarified vision 
to distinguish the true from the false; with a singleness of purpose in 
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seeking the true and the good; with a wide dissemination of a knowl- 
edge of what to do and how to do it; and with a self-dedication to the 
service of society and hence of the state, we may all become, in our 
several fields of labor, national benefactors. 


TECHNICAL SCIENCE IN ITS RELATION TO THE HOME. 


FLETA PADDOCK, COMMENCEMENT ADDRESS, REPRESENTING THE WOMEN’S 
COURSE. 


During the youthful period of human development the knowledge ob- 
tained was through empiricism, the result of casual observation. Every 
science had its birth in empiricism, and this empiricism will continue 
to Gccupy a portion of scientific work as long as there is opportunity 
to acquire knowledge. It keeps alive the spirit of speculation, yet the 
number of demonstrated facts has become so great that speculation is 
kept in the background in the minds of scientists, and is used only asa 
stimulus to research. 

The struggle of the sciences for their present position has been long 
and, in a sense, bitter, but evolved from the widely separated and im- 
perfect theories of the past, there is in reach of the present seeker after 
truth, an abundance of classified knowledge. 

In the home has been the same progression. The homemaker is no 
longer satisfi¢d with the traditional methods of an empirical nature, 
but seeks to understand the principles involved in her sphere of activity, 
and to place her duties on a scientific basis. By assuming this attitude, 
she relegates tradition, empiricism and superstition to the rubbish 
garret, and endeavors to subject scientific laws and facts to her use. 
She thus makes a higher standard of learning for herself, magnifies her 
position to its true proportions, and rules over her province resource- 
ful in thought and action and highly technical in its character. 

Many educators have seen the necessity of a systematic course of 
training, which will prepare women to deal with the household prob- 
lems brought about by this change in their relation to the home, and 
have, through their influence, introduced courses of study in the various 
schools to meet the demand in this work. From many sources knowl- 
edge is accumulating and it is of such a character as to be necessary to 
every woman who would make her home the laboratory in which her 
mental and physical life is developed. She surely should possess a 
scientific knowledge of the body and those factors which influence it in 
health and disease. When there is an attempt made to understand 
the significance of this, there becomes involved many scientific subjects 
of diverse complexions. It especially designates Physics, Anatomy, 
Physiology, Chemistry, Sanitation, Bacteriology and Dietetics. These, 
therefore, are fundamental to a comprehensive view of the duties 
found in the house. They are the substance of the art of living. ‘Can 
anything be further from the truth than to mention this work as a fad? 
Truly, ignorance alone must be responsible for misnomers of this class. 
if based upon scientific research conducted as thoroughly and carefully 
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as in problems of other sciences, this will not be a fad but a permanently 
established educational movement. 

That a more perfect idea may be obtained concerning science in the 
home, specific treatment of some subjects may lend aid. 

Home sanitation is vital in its consequences and therefore deserves 
careful attention from those who may be held responsible. The work 
carried on by Sanitary Associations, Boards of Health and people in 
authority has succeeded in arousing the interest of homekeepers re- 
specting the hygienic condition of their homes. It is in the house and 
by the homekeeper that the work must be done. The man of the house 
comes and goes and his work is elsewhere. The home is the woman’s 
domain and when danger threatens she is there to carry the burdens. 
In one way every woman should be a Florence Nightingale. She proved 
what foes light, pure air and good food are to disease, and so opened the 
eyes of the military authorities to the needs of the army that today the 
death rate of the English army is only one-tenth of what it then was. 
In demonstrating this she not only showed the effect of sanitation 
upon the army but upon the home where its importance cannot be 
overlooked. 

Epidemics are no longer, as formerly, considered a punishment sent 
down from heaven. They are indeed a punishment but for the sin 
only of ignorance. Pasteur proved that the feasibility of arresting dis- 
ease is no longer an ideal. Millions of people have been saved from 
death and poor health by the progress of science armed with the knowl- 
edge of tuberculosis, the cause which produces it, its nature, its devel- 
opment, the dissemination of the contagion and the means by which 
it may be held in check. The American home is no longer blindly sub- 
mitting to the onsets of this foe but is successfully striving to leave 
no loopholes for an attack since the home is doubtless responsible for 
the progress of all contagious diseases. 

Again we find a pertinent illustration in the scientific development 
of cooking. This branch is better established—not because it is more 
important than sanitation—but because it appeals more forcibly to the 
daily wants of man. 

The homekeeper realizes the importance of having the proper kind 
of food well cooked and served. She should also know how food con- 
tributes to the body; how the food substances are changed on their 
journey along the alimentary tract; how they are acted upon by the 
digestive juices and assimilated by the body. 

Some conception should be formed of how this food after entering 
the body is used in constructive work of one kind or another, and in 
what form eventually it is eliminated. Throughout all of these changes 
it becomes possible to follow and measure the elements entering into 
the constitution of the food so accurately that any departure from the 
normal conditions may at once be noted. A harmony exists which to 
destroy means to create a discord on functional activity or to produce 
disease. In the case of nitrogen it is possible to alter its offices in the 
body by associating with it varying amounts of other food material. 
In order to manipulate food substances to produce the different and 
desired effects upon the body, the homekeeper should have a technical 
knowledge of the subjects involved. Without such a knowledge she 
becomes helpless in the control of natural forces and operates only in an 
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empirical manner. She is responsible for many things, and in order to 
accomplish the desired end she must have the information which tech- 
nical science will give. 

Further than this it becomes necessary to acquire a broader knowl- 
edge of the sciences, such as Chemistry, Physics, Anatomy, Physiology, 
Bacteriology and Botany than has been implied in the foregoing illus- 
trations. This paper purposely omits the discussion of other phases 
than that of the sciences which we believe to be fundamental to the 
intelligent and harmonious development of the home. 

In managing the home, therefore, the homemaker will find much need 
for thought and study, and will have no cause to complain of the mo- 
notony of it all. She will find no time for the agitation of questions 
which take her out of the feminine boundaries into the masculine 
fields of labor. 

It has been noted in our casual review of this subject that the sciences 
underlying the home are working their way gradually to that position 
now occ upied by the sciences upon which medicine and agriculture are 
founded, and, from our discussion of Sanitation and Cooking it will be 
easily seen how technical science affects the home. 

The civilization of a people may be measured by the condition of its 
women, for with the advancement of our civilization has come the 
emancipation of our women and their exaltation in the home. The 
nation depends upon the home, and the home, in turn, depends upon 
the health and happiness of the people composing it, which cannot be 
secured unless the home is based upon scientific knowledge. Someone 
has said: “Scientific housekeeping is neither beneath the attention 
of the refined, nor beyond the reach of the uncultured. It is the duty of 
the rich; it is the salvation of the poor.” 


JUSTIN SMITH MORRILL. 


N. A. MeCUNE, COMMENCEMENT ADDRESS, REPRESENTING THE AGRICULTURAL 
COURSE. 

The close of the revolutionary war and the opening of the nineteenth 
century wrought great changes in all industrial pursuits. The ties 
to the mother-country which had so long checked the nation’s progress, 
were shaken forever, and new energy, new strength suddenly arose, 
and entered into every department of human enterprise. And of those 
pursuits whose advancement was most marked under the new regime, 
none showed greater changes, or indicated broader avenues for develop- 
ment than agriculture. The rapid acquisition of land to the West 
and South, with their diversity of climate, their wonderful alluvial 
soils, their teeming valleys, soon impressed the American farmer that 
his was a heritage ‘of tremendous resources—his for the taking. There- 
fore many of the older homesteads were abandoned for the fields of the 
West. and the advancemnet of the one section was gained through 
the retrogression of the other. 

Thus husbandry developed, constantly embracing new phases, and 
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expanding beyond the bounds of co-operation and definite control. Other 
industries were likewise giving greater scope to agricultural science, 
and were steadily establishing methods which were new in agricultural 
practice. But with all this advancement, this stupendous expansion 
of the scope of agriculture, embracing yearly its thousands of acres of 
virgin soil and primeval wilderness, with the marvelously increasing 
annual yield, with every apparent avenue for development, there yet 
remained one factor absent. A plan, a scheme for the establishment 
of permanent institutions throughout the union, where agricultural 
science would be taught, and where investigations might be carried 
on in the interests of husbandry—this as yet was lacking. 

Early in the century, a few attempts had been made toward agri- 
cultural education. Here and there agricultural and horticultural so- 
cieties had been formed, local fairs held, and now and then a publication 
on agriculture had appeared from the pen of some patriarch of the 
plow. In one or two states, minor agricultural schools had been estab- 
lished by private enterprise, where the cruder branches were taught, 
and where for the first time, the chemist’s mystic powers were har- 
nessed in the interests of agricultural science. Science, indeed, had 
found its way into a few of the academies and colleges; manual train- 
ing had received some attention. But such efforts were spasmodic. 
They were but the humble beginnings of a greater end. 

It was well for the followers of agriculture, that, at this juncture, a 
man of acute perception should endeavyer to crystallize this increasing 
demand for scientific learning into form and power; well for them that 
he should turn aside from the heat and fury of the hour, and find his 
energies needed in tardy labor and struggling industry. In a time 
when northern homes were giving their bravest and best to battle 
and sombre southern plains were ghastly with the blood and brains of 
men; while the industries of a nation lay paralyzed by the mighty con- 
flict in war, it was well that one man should turn his back to ambulance 
and cannon and seek to better his countrymen through the arts of 
peace, rather than the ravages of war. That man was Justin Smith 
Morrill. 

In the bill introduced into the national house, July, 1862, Mr. Morrill 
proposed a system which at last should minister to the needs of the 
industrial classes. It was a plan at once original, complex, far-reach- 
ing, consummate. In the words of the measure, it provides for “the 
endowment, support and maintenance of one college in each state where 
the leading object shall be, without excluding other scientific and 
classical studies, and including military tactics, to teach such branches 
of learning as are related to agriculture and the mechanics arts, in 
such manner as the legislature of the states may respectively pre- 
scribe, in order to promote the liberal and practical education of the 
industrial classes in the several pursuits and professions of life.’ From 
the first fierce opposition assailed the bill on every hand. Eminent 
men everywhere condemned it as interfering with states’ rights. News- 
papers ridiculed it as a scheme utterly incapable of prosecution. Publie 
sentiment laughed at the man who would teach the farmer’s son to 
apply science to his craft. But th® persistence of the modest New Eng- 
lander would not down. Ceaselessly, patiently, he worked, till his 
task was done. True public servant, he had an inborn sympathy for all 
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manual art, and continually sought to uplift the standard of the laborer. 
Profound statesman, he exercised that intuitive foresight which ignores 
present conditions, and foresees problems which the years still hide. 

Thus was established a system for the dissemination of agricultural 
knowledge; a system whose benefits will never be known, and whose 
influence will extend to all coming generations; a system which is ever 
tending to create that better mode of husbandry, where science is cor- 
related with practice, the virtues of the one being combined to en- 
hance the virtues of the other. It is a system which has affected 
nearly every arable section in our country. It has mutualized the 
varied commercial interests of the farmer. It has transmuted the 
abstruse sciences into concrete knowledge pertaining to every branch 
and phase of husbandry. It has expelled the old and brought in the 
new, in method and theory, and the old empiric laws have been Jaid 
away on the shelves of time together with the crudities of ancient 
handicraft, or the doctrines of old-time astrology. By its diffusion of 
knowledge, it has brought happiness and abundance into thousands of 
homes, where dwell the brawn and sinew of our nation. And lastly, 
this system has established public institutions throughout our land, 
whose interests are the interests of applied science; institutions which 
number as we number our commonwealths, and whose power rests in 
the united support of millions. All honor to him by whom these in- 
stitutions were founded. All honor to the name of Morrill! AI honor 
to the agricultural colleges of America! All honor to the sincerity of 
their purpose and the loftiness of their ideals! May they ever add 
strength to strength as manual industry develops; and may their num- 
bers increase as the nation extends her borders farther into distant 
Jands. 

The New England settler’s home was a primitive one. It was a home 
bare of ease or luxury; a home whose threshold the stranger seldom 
crossed, in a region where the straitened ties of denser population 
had never curtailed the freedom of the savage; a lonely home, encom- 
passed by an almost unbroken wilderness. This has been the home of 
many of America’s patriots, this was the home of Justin Smith Morrill. 
It was a Christian home, and the simple Christian faith taught there, 
wrought the solid basis for the higher virtues of his later life. The 
frugality practiced, the persistence and sturdiness acquired by that 
frontier life, brought forth the fearless man of action, destined to long 
service for his country. And it cannot be doubted, that all those quali- 
ties of disposition and action which framed the career of Justin Morrill, 
found their origin in the hardy, rigorous life he followed from youth 
to manhood, and which were sustained by the spotless purity of his 
character. 

Yet, there was nothing of grandeur or imposing greatness in the 
character of Justin Morrill; none of the enthralling magnetism of 
Blaine, none of the wonderful brilliancy of Hamilton. His was the 
type of modest worth, of quiet, constant devotion to duty. His path 
was the plain, straight path of public and private virtue. To popular. 
favor, he was oblivious. There was not an element in his nature which 
betokened anything of self-aggrandizement or seduction to private in- 
terest, which have so blighted the careers of some of our greatest 
statesmen. 
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3ut it is vain to speak thus of Justin Morrill. In life, he needed 
no voice, of praise, no robes of honor. And in death he needs no 
eulogists. He needs no memorial monuments. Forty-seven institu- 
tions of learning, the spires of their halls rising to meet the sun, their 
acres stretching forth to receive its light, constitute monuments to his 
memory of perpetual power, monuments whose influence will ever ex- 
tend higher and higher in the estimation of men, till they will event- 
ually wield an influence in every avenue of manual industry. And, 
throughout America, ten million men, who live by the plow, whether 
amidst the granite hewn hills of New Hampshire, in tropic glades of 
Florida, on limitless prairies of the West, or in barbarous archipel- 
agoes beyond Pacific seas, will thank their God, that, in a period when 
agriculture had reached a critical mark, He should raise up a man with 
the keenness of vision to foresee the industrial problems of coming 
generations; that He should create a man to organize and perfect a 
system for the diffusion of agricultural knowledge and thereby to es- 
tablish a basis which will insure forever the stability of America’s 
agriculture, on whose welfare rests the fortune and prosperity of a 
mighty people. And, through the flight of years, as the posterity of 
those ten million husbandmen is increased, it may be, to thirty million, 
may not only they, but may a whole nation, among her many distin- 
guished sons, ever honor and revere the name and memory of Morrill, 
the Father of Industrial Education in America. 


POWER. 


W. W. WELLS, COMMENCEMENT ORATION, REPRESENTING THE MECHANICAL 
COURSE. 


We are continually pointing with pride to the achievements of our in- 
ventive genius as shown in our labor saving machinery, and indeed 
the man who causes one day’s labor to produce twice as much of the 
comforts of life as it formerly did is no less a public benefactor than one 
who causes two blades of grass to grow where one grew before. But 
there is one field in which the inventor, the scientist, and the engineer 
have contributed much toward the material prosperity of the world 
and without which our labor saving machinery would be comparatively 
worthless, I refer to the harnessing of the forces of nature to do man’s 
work. Imagine how our scale of living would have to come down if 
we had no power but our own muscles with which to provide for 
our wants. 

Probably the first force, besides his own muscles, that man made 
use of was the muscular force of animals, and this is one of the most 
important of our prime movers to this day, in spite of engines and rail- 
ways and automobiles. Then, as he acquired more skill in the making 
of machinery, he began to use the forces of wind and water. But wind 
cannot be depended upon, and water power cannot always be had where 
it is wanted, so these sources of power are limited in their application. 

It is the heat engine that is doing the work of the world today. Not 
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only the steam engine, the air engine, and the gas engine, but in fact 
our horses and our own bodies are heat engines and the most efficient 
heat engines we have, so far as the relation of the quantity of work 
done by a given amount of fuel is concerned. If hay and oats cost no 
more per ton than coal we might perhaps be running our factories by 
horse power. 

A century ago the steam engine had just begun its work and the 
industrial progress of the century has been largely due to the deyel- 
opment of the type of heat steam engine. It has been adapted to almost 
every kind of work, and its efficiency increased until now some of our 
best power plants use less than a pound and a quarter of coal per hour 
for each horse power. 

3ut even now we are using only about fourteen per cent of the energy 
contained in the coal. This fact leads many to think that there is a 
wonderful chance yet for improving the efficiency of the steam engine, 
but our study of thermodynamics shows us that the efficiency of a 
heat engine is limited by the change of temperature of the working fluid, 
that an engine that would have an efficiency of one hundred per cent 
would have to convert all the heat of the working substance into work, 
which would mean that the steam or other working substance, would 
have to leave the engine at the temperature of 460 degrees below zero. 
If we could heat the steam to the temperature of red hot iron we could 
not expect to obtain more than forty per cent of the energy of the 
coal even with the steam exhausting into a condenser at a pressure of 
only one-fifth of one atmosphere. It is easy enough to convert other 
forms of energy into heat, but not so easy to convert heat into me- 
chanical energy. 

Many attempts have been made to produce a more efficient engine 
by using some other fluid instead of water but the laws of the conver- 
sion of heat energy into mechanical energy are independent of the spe- 
cial properties of any substance. Hot air engines have been used to 
some extent, but their efficiency is low largely on account of the diffi- 
culty in transmitting heat to and from the working substance. This 
diffienlty is overcome in gas and oil engines by mixing the fuel with the 
air and thus generating the heat in the working substance itself. The 
gas engine can work through a greater range of temperatur es and hence 
has a greater thermal efficiency than the steam engine, but it uses a 
fuel that is more expensive in most localities. It has its advantages 
and its disadvantages as compared with the steam engine. Largely on 
account of the small amount of attention required, it is used quite 
extensively for small powers, especially where the load is nearly con- 
stant and the service intermittent. It is also finding a new field of 
operations in utilizing the waste gases of blast furnaces, which are 
peculiarly adapted to this type of engine. 

When the gas engine first made its appearance, again when the elec- 
tric motor came into use, and still later when Tripler began to make 
liquid air by the barrelful, we were informed that the steam engine 
would soon be a thing of the past to be seen only in our museums, but 
it is still doing business and promises to stay with us for some time 
to come. Its only real rivais are the gas engine and the turbine. 
The gas engine is ‘finding its own sphere of usefulness in those places 
for which it is best adapted but it will have to be greatly improved 
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before it can take the place of the steam engine. The turbine with 
the aid of the electric motor has taken the place of the steam engine 
in some places within convenient distance from our waterfalls. But 
electricity, as used for power, is in no sense a prime mover but simply 
a means of transmitting power. Instead of competing with the steam 
engine electricity has furnished it with a new field of labor, and the 
requirements of this class of service have led to some marked improve- 
ments in the engine. 

Liquid air is no more a prime mover than electricity, for we can- 
not produce it without absorbing power and the law of the conserva- 
tion of energy holds here as well as elsewhere. It may become useful 
as a means of storing power however. 

We have no reason to expect that any of our sources of power will 
go out of use, at least for a good many years yet. Horses, steam and 
gas engines, water wheels and electric motors all have their uses and 
their limitations. The mechanical disadvantages of the reciprocating 
engine have led many a man to spend much time and labor trying to 
devise a satisfactory rotary engine. 

One of the problems of the twentieth century will be to find a 
source of energy adequate to meet the demands of what will be more 
than ever an age of power. Our supply of fuel is limited and we can- 
not expect our coal fields to supply us with power for many centuries 
more if the present rate of use and increase keeps up. Will men then 
learn to live without the aid of power, will they use coal more econo- 
mically or will other forces be utilized? One improvement which 
seems quite possible is the more economical conversion of heat into 
other forms of energy. In the electric light we get about one-half 
of one per cent of the energy of the coal consumed. The man who will 
produce electricity from coal economically will be given a chief place 
among our inventors, and the man who can imitate the firefly and 
glowworm in producing light without heat will not be far behind. 

Another field for the inventor is found in the storage of power. The 
storage battery is about the only means now available. It is used to 
some extent where the power available or required varies greatly, but 
it is too heavy to be shipped from place to place. 

Liquid air contains nine times as much energy as can be packed 
into a storage battery of equal weight. It may possibly enable us to 
bottle up the energy of Niagara and ship it hundreds of miles to points 
far beyond the reach of electrical transmission. 

But a pound of petroleum contains forty times as much energy as 
one pound of liquid air and it can be shipped and stored without loss. 
If we could manufacture a similar substance out of cheap materials we 
might be able to store up the energy of the winds and our water 
power and use it wherever and whenever we want it. We are already 
using a similar method of producing light. We light our bicycle lamps 
and some of our buildings with the energy of the St. Mary’s river, 
through the medium of calcium carbide and acetylene gas. 

There is a vast amount of water power yet to be utilized and, as 
coal becomes more expensive, factories may be driven to those localties 
where it can be obtained. The five million horse power at Niagara could 
oe a monstrous manufacturing city and it would not be a smoky city 
either. 
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Another great source of power that is used but little is the direct 
heat of the sun. Solar motors have been experimented with to some 
extent but they can hardly be considered a commercial success as yet. 

The solar motor may not be used very extensively for many years to 
come, but there are localities where steam power is prohibited on ac- 
count of the cost of hauling the coal, and where the sun shines most 
of the time in which it should prove valuable. It may be the means of 
reclaiming many acres of desert land and thus make two blades of 
grass grow where nothing grew before. 

Solar motors, wind mills, and water wheels utilize forces that prom- 
ise to last as long as the sun shines, so we have not much reason to 
fear that the progress of the world will cease because of the exhaustion 
of what are now our chief sources of power. 
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REPORT OF THE TRANSACTIONS OF THE SOCIETY FOR THE 
YEAR 1900, AND PROCEEDINGS OF THE WINTER 
MEETING, AND OTHER MEETINGS OF 
THE EXECUTIVE COMMITTEE 
PREVIOUS TO JUNE 
30, 1900. 


OFFICERS FOR 1900. 


President—M. P. ANDERSON, Midland. 
Vice-President—L. J. RINDGE, Grand Rapids. 
Treasurer—C. W. YOUNG, Paw Paw. 

Secretary—I. H. BUTTERFIELD, Agricultural College. 


EXECUTIVE COMMITTEE. 


Term ending January, 1901. 
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STANDING COMMITTEES AND EXECUTIVE SUPERINTENDENTS. 


BUSINESS. 
Eugene Fifield, H. H. Hinds and Secretary. 


TRANSPORTATION. 
L. J. Rindge, Eugene Jones, J. E. Rice. 


PROGRAM. 
Eugene Fifield, H. H. Hinds and Secretary. 


PRINTING AND ADVERTISING. 
I. H. Butterfield, Eugene Fifield, R. D. Graham. 


RECEPTION. 
S. O. Bush, L. J. Rindge, M. P. Anderson. 


PREMIUM LIST. 
W. E. Boyden, E. W. Hardy, John Lessiter, L. W. Barnes, 
F. L. Reed, Frank Maynard, John McKay. 


RULES. 
Eugene Fifield, H. H. Hinds, D. Horton.’ 


FINANCE. 
William Ball, F. E. Skeels, John McKay. 


GENERAL SUPERINTENDENT. 
Eugene Fifield. 


CHIEF MARSHAL. 
H. H. Hinds. 


EXECUTIVE SUPERINTENDENTS. 


Cattle—W. E. Boyden. Manufactured Goods and Supt. of Main 
Horses, Speed—Eugene Fifield. Building—¥. FE. Skeels. 
Horses, Roadster, Draft and Pony Art—F. E. Skeels. 

Classes —H. H. Hinds. Needle Work and Children’s Work—Mrs. 
Sheep—John Lessiter. TF. E. Skeels. 
Swine—L. W. Barnes. School Exhibits—Frank Maynard. 
Poultry—C. A. Waldron. Horticulture—R. D. Graham. 


Dairy, Bees and Honey—John McKay. Gates—W. P. Custard. 
Farm and Garden Products—¥. L. Reed. Police—E. W. Hardy. 


Vehicles—Dexter Horton. Forage—W. E. Boyden. 
Agricultural Implements and Machinery— Booths and Privileges—H. R. Dewey. 
John A. Hoffman. Miscellaneous Eahibits—John McKay. 
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PROCEEDINGS OF THE EXECUTIVE COMMITTEE. 


The Committee held a meeting called by the President at Sweet’s 
Hotel, Grand Rapids, August 1, 1900, at 9 o’clock a. m., with the follow- 
ing members present: The President, Vice President, Secretary and 
Messrs. Fifield, Hinds, Ball, Jones, Barnes, Maynard, Horton, Hoffman, 
Hardy, Dewey, Reed, Lessiter, Boyden, McKay, Rice, Graham. 

The President suggested the appointment of a clerk to the Finance 
Committee during the Fair. Mr. Erwin Ball was appointed. 

Mr. Lessiter requested division of space for the sheep and swine de- 
partments. Referred to a committee, Messrs. Hinds, Ball, Barnes, 
Lessiter. ; 

A request having been made by an exhibitor for a joint exhibit of 
carriages and farm implements. On motion of Mr. Ball, superintendents 
were instructed to locate exhibits in their several separate depart- 
ments. 

On motion of Mr. Boyden a typographical error in the premium list 
was corrected by adding in the cattle list, for heifers three years old the 
words, “or over.” 

By request of the Superintendent the matter of space for the dairy 
exhibit was referred to the Business Committee, Mr. Skeels and Mr. 
McKay. 

Adjourned. 

The Executive Committee met at Sweet’s Hotel, Grand Rapids, on 
Monday evening, September 24, 1900, at 8 o’clock, the first day of 
the Fair. There were present the President, Vice President, Treasurer, 
Secretary, and Messrs. Fifield, Barnes, Custard, Ball, Boyden, Rice, 
Waldron, McKay, Hoffman, Maynard, Reed, Dewey, Graham, Hinds, 
Skeels, Horton. 

The President called for reports from Executive Superintendents. 
Informa] reports were made regarding exhibits in the several depart- 
ments. 

The matter of selling blocks of admission tickets at a discount being 
under consideration. Mr. Dewey moved that the Treasurer be author- 
ized to sell tickets in lots of fifty, or more, to business firms at the 
usual rate (20 per cent discount). Carried. 

After informal discussion Mr. Dewey’s motion was reconsidered. 

Mr. Hinds moved as a substitute ‘‘that the Treasurer be authorized 
to sell tickets in lots of fifty or more, to business firms who wish them 
for gratuitous distribution at forty cents each.” The substitute was 
adopted and motion carried. 

On motion of Mr. Graham Class 77, of 1899 (cut flowers), was added 
to the premium list for this year. 

Mr. Jeremiah Boynton, who claimed to be a life member of the North- 
ern Michigan Agricultural Society, which in 1875 was consolidated 
with the State Agricultural Society, made application for admission 
to the grounds for himself and family under said life membership, the 
certificate having been lost. 
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It was moved that the request be granted. Lost. 

Mr. Fifield asked the opinion of the committee regarding the advisa- 
bility of having an automobile race on the track during the Fair. Mr. 
Rindge moved as the sense of the committee that an automobile race 
would draw people to the grounds. Carried. 

It was moved that the Secretary be instructed to call a caucus of 
the Society and issue the proper notices. Carried. 

Hon. Robt. B. Loomis, of Grand Rapids, J. W. Cochrane, of Midland, 
and C. A. Sherrod, of Paw Paw, were appointed judges of election. It 
was moyed that the election be held in the office of the superintendent 
of horses. Carried. 

The committee adjourned. 


ELECTION OF OFFICERS. 


A caucus of the Society was held at the office of the President on 
Wednesday, September 24, at 4 o’clock p. m. 

J. W. Cochrane was elected chairman, and E. N. Ball, secretary, C. J. 
Phillips and W. E. Boyden were appointed tellers. 

The following nominations were made: For president, M. P. Ander- 
son; for vice president, L. J. Rindge; for treasurer, C. W. Young; for 
secret ary, I. H. Butterfield; for members of the executive committee 
for two years, Eugene Fifield, L. W. Barnes, W. P. Custard, William 
Ball; W. E. Boy den, Eugene ‘Jones, J. E. Rice, Cc. A. W aldron, John 
McKay, John A. Hoffman. 

The report of the committee on amendments to the constitution was 
presented as follows: 

Your committee to whom was referred the advisability of making 
some changes in the constitution of the Society, would respectfully 
submit their report as follows: 

We recommend that the last sentence in Article 2 be changed to 
read “the executive committee shall hold its annual meeting commenc- 
ing on the second Monday in January in each year at 8 o’clock p. m of 

that day, and at such place as the president shall appoint.” 

‘ In Article 4, insert “Business Committee” in place of “Executive 
Committee.” 

In Article 6, change last clause to read, “And shall make a full annual 
report of its proceedings.” 

In Article ( in the last clause strike out the words, “Except orders 
for premiums.” 

In Article 14, after the word “Present,” insert the words “‘And voting.” 


FRANK MAYNARD, 

H. H. HINDS, 

D. HORTON, 
Committee. 


The report was accepted and on motion the amendments were ordered. 
to be voted on by ballot at the election on Thursday. 
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ELECTION. 


The annual election for officers of the Society was held at the office 
of the superintendent of horses on Thursday, September 27, the polls 
being open from 9 o’clock a. m. to 5 o’clock p. m. 

Hon. Robert B. Loomis and Mr. C. A. Sherrod, who had been ap- 
pointed judges of election not being present, Mr. True Hart and Ezra 
Cole were appointed in their places. Mr. Ezra Cole was elected chair- 
man, after closing the polls the votes were counted with the following 
result: 

The undersigned judges of election at the annual meeting of the 
State Agricultural Society having duly counted the ballots cast at 
said election find the result as follows: 


For president, M. P. Anderson, twenty-six votes. 

For vice president, L. J. Rindge, twenty-six votes. 

For treasurer, C. W. Young, twenty-six votes. 

For secretary, I. H. Butterfield, Twenty-six votes. 

For members of executive committee for two years, Eugent Fifield, 
L. W. Barnes, W. P. Custard, William Ball, W. E. Boyden, Eugene W. 
Jones. J. E. Rice, C. A. Waldron, John McKay and John A. Hoffman, 
each received twenty-six votes. Amendments to the constitution, yes, 
twenty-four votes; no, two votes. 

EZRA COLE, 

TRUE HART, 

J. W. COCHRANE, 
Judges of Election. 


The president declared the persons above named elected and the 
amendments to the constitution carried. 
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THE FAIR OF 1900. 


The annual fair was held on the grounds of the West Michigan 
Agricultural Society at Grand Rapids, September 24 to 28 inclusive. 
The weather was fine and the attendance larger than for any year 
since 1894. 

The exhibit was up to the usual standard—after paying all expenses 
und premiums together with balance of debt a surplus was left as 
shown by the report of the treasurer. 


WINTER MEETING, 1901. 


OFFICERS FOR 1901. 


President—M. P. ANDERSON, Midland. 
Vice-President—L. J. RINDGE, Grand Rapids. 
Treasurer—C. W. YOUNG, Paw Paw. 

Secretary—I. H. BUTTERFIELD, Agricultural College. 


EXECUTIVE COMMITTEE. 


Term ending January, 1902. 
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THE CONSTITUTION AS AMENDED IN 1900. 


ARTICLE 1. The name of this association shall be the Michigan State Agricultural 
Society, and its objects shall be to promote improvements in Agriculture and its kindred 
arts throughout the State of Michigan. 

Arr. 2. The officers of this society shall consist of a president, vice-president, secre- 
tary and treasurer, who shall hold their offices for one year, and an executive committee 
of twenty members, ten of whom shall be elected annually to hold their offices for two 
years, the term of office to begin on the second Monday in January succeeding their 
election. AII of said officers shall be elected by ballot by a majority vote of the members 
of the society voting at its annual meeting, which shall be held during the week of the 
fair, and shall hold their offices for the time named, or until others are elected or 
appointed in their places. All ex-presidents of the society elected prior to 1890 and the 
president, vice-president, secretary and treasurer, ex-oflicio, shall be members of the 
executive committee. Within ten days after any election of officers, the secretary shall 
give written notice to the persons so elected, and each of the persons so elected shall 
thereupon, within thirty days after the date of said notice, file with the secretary a 
written acceptance of the office. In case of neglect, or refusal to do so the office to 
which he was elected shall from the time its duties would commence be deemed vacant, 
and such vacancy shall be filled by the executive committee, by ballot, at its next 
annual meeting. The executive committee shall hold its annual meeting at such place 
in the State as the president of the society shall appoint, and commencing on the 
second Monday in January in each year, at eight o’clock p. m. of that day. 

Art. 3. The duties of the president and vice-president shall be such as usually per- 
tain to their respective offices, and such as may be prescribed by the order of the execu- 
tive committee, as hereinafter provided. 

Art. 4. The treasurer shall receive and keep an accurate account of all moneys 
belonging to the society, being custodian of the tickets during the week of the fair, and 
shall sell the same from the treasurer’s office as visitors may require; he shall pay 
out its moneys only on the order of the business committee, and at each annual meet- 
ing of the society he shall make a full report of its financial transactions and conditions. 

Art. 5. The executive committee shall determine the time for holding each annual 
meeting and fair of the society, and it shall call that meeting and. fair at such times 
as it shall judge best, between the first Monday in September and the third Monday in 
October, giving at least sixty days’ notice thereof. 

Art. 6. The executive committee shall direct the money appropriations of the society 
and have control of its property; it shall make the necessary preparations for the 
annual fair, and issue all proper public notices and circulars in relation thereto, or 
to the general object of the society. It shall prepare the necessary by-laws of the 
society, and may prescribe such duties to the other officers of the society as are not 
inconsistent with the usual business of their respective oflices; it shall itself obey the 
instructions which may be given to it at the annual meeting of the society, and at the 
expiration of its term of service shall make a full annual report of its proceedings. 

Art. 7. The executive committee shall appoint, at its annual meeting, from among 
its members, a general superintendent, who, with the secretary and one other member 
to be elected by the executive committee, shall constitute a business committee, of 
which the general superintendent shall be chairman. The business committee shall 
transact such business as it may be authorized to do by the executive committee. The 
chairman of the business committee shall countersign all orders on the treasurer for 
the payment of any money directed by the executive committee to be paid for any 
purpose; and the secretary shall keep an accurate account of all orders so drawn. 

Art. 8. The secretary shall keep an accurate account of all moneys received by him, 
showing by items the source from whence received, and such moneys shall be paid over 
to the treasurer by him without abatement. The secretary shall make a report to the 
society, at the meeting of the executive committee next after each annual meeting and 
fair of the society, which report shall state by items all moneys received by him, and 
shall also state the dates at which the same were paid over to the treasurer, and the 
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amount paid at each time. Such report shall also show all warrants drawn on the 
treasurer, and the specific purpose for whi¢gh each warrant was drawn. The secretary 
shall also perform such other duties as the executive committee shall from time to 
time prescribe. 

Art. 9. The officers and members of the executive committee shall receive no com- 
pensation whatever for their services (except the secretary, treasurer and business 
committee), but all members of the executive committee, except honorary members, 
shall be entitled to have their actual necessary expenses, while engaged in the perform- 
ance of their duties as such, paid from the treasury of the society. The secretary and 
treasurer shall be entitled to such salary annually as the executive committee shall 
from time to time fix. 

Arr. 10. It shall be the duty of the executive committee annually to offer and award 
premiums on such articles, animals, productions and implements as it may beem best 
calculated to promote the agricultural, horticultural, manufacturing, mining and house- 
hold interests of the State, and it shall also authorize the secretary to prepare a report 
of all transactions of the society during the preceding year, embracing such valuable 
reports from committees, statements of experiments, cultivation and improvements, 
proceedings of county soc’eties, correspondence, statistics and other matters, the pub- 
lication of which will exhibit the condition of the agricultural interests of Michigan, and 
a diffused knowledge of which will, in the judgment of the committee, add to the 
productiveness of agricultural and household labor, and therefore promote the general 
prosperity of the State; and, as soon as practicable, the committee shall transmit such 
report and abstract to the president of the senate for the use of the legislature. 

Art. 11. Any person may become a member of this society for one year by paying 
one dollar into the treasury. 

Arr. 12. The secretaries of the different county societies shall be considered corres- 
ponding secretaries of this society. 

Arr. 13. The secretary and treasurer shall give such bonds for the faithful perform- 
ance of their duties in such sums as may be determined by the executive committee. 
Said bonds to be approved by the president as to form and sufliciency of sureties, and 
his approval shall be endorsed thereon, and such bonds, and the action of the president 
thereon shall be reported to the executive committee at its annual meeting, and shall 
be subject, both as to form and sufliciency, to the action of the executive committee, 
and when accepted, shall be deposited with the president for safe keeping. 

Arr. 14. This constitution shall be altered only by a vote of two-thirds of the inem- 
bers present and voting at an annual meeting of the society. This constitution to 
become operative on the second Monday in January, 1891. 


The executive committee met at Sweet’s Hotel, Grand Rapids, on 
Monday, January 14, at 8 o’clock p. m., with the following members 
present: President Anderson, Vice President Rindge, Treasurer Young, 
Secretary and Messrs. Fifield, Barnes, Custard, Ball, Boyden, Jones, 
Rice, Waldron, McKay, Hoffinan, Hardy, Maynard, Reed, Bush, Dewey, 
Graham, Hinds, Skeels, Horton and ex-President Chamberlain. 

Minutes of meeting of August 1, 1900, and September 24, read and 
approved. 

After hearing from citizens of Kalamazoo and Grand Rapids in rela- 
tion to the place of holding the fair of 1901, a recess was taken to 
Tuesday morning at 9 o’clock. 

Tuesday, January 15, 9 o’clock a. m., President Anderson presented 
his address as follows: 
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ADDRESS OF PRESIDENT M. P. ANDERSON. 


Gentlemen of the Executive Committee: 


In compliance with the past custom of this Society, I address you 
at this our annual meeting. I wish to take this opportunity to thank 
you for courtesies shown in the past and your confidence in again 
calling me to the station of presiding officer. I feel very grateful for 
the compliment and assure you that I appreciate it. I have undoubt- 
edly made many mistakes, but they were not purposely made, and 
hope you will overlook them, as I have tried to do my duty as far as 
I was able to see it. 

The past or fifty-first annual exhibition closed the nineteenth century. 
I wish to extend congratulations that we are enabled to enter the new 
or twentieth century entirely free from debt, with a comfortable bal- 
ance in the treasury. A large number of you have participated in 
bringing the Society out of an indebtedness in 1893 of over $25,000. 
It is with no little pride and much pleasure that I am able to make this 
announcement. I thought we had the matter of management about as 
complete as might be, but as the conditions change I believe some 
changes should be made to meet them. For years the executive mem- 
bers have spent their valuable time for several days during the busy 
season of the year, working nearly day and night without compensa- 
tion for the welfare of the society. While we were in debt I, for one, 
felt like using economy in every branch until we were able to close 
an exhibition, pay our debts and have a comfortable balance on hand. 
We have reached that point, and now I would recommend that Article 
TX of the constitution be changed to fix the pay of all the members not 
now provided in said article a per diem of $3.00 during the preparing 
and continuance of the fair, commencing on Thursday preceding the 
fair week. ending on Saturday following the close of the exhibition, 
not exceeding ten days, this to be in addition to actual expenses now 
provided; and that the president have a fixed amount as salary for the 
entire year, not to exceed $100 and actual expenses. It is asking too 
much of the class of gentlemen who compose this board to spend 
their valuable time at a loss from their personal business. 


PREMIUM LIST. 


The premium list should have a careful revision and make such in- 
creases in the offerings as will attract a larger number of exhibitors. 
We have a few new counties in the northern part of the State that are 
developing into fine farming and fruit growing districts. Take the 
counties of Emmet, Cheboygan, Presque Isle, Charlevoix, Montmorency 
and Alpena, place them in groups of three or four and offer $75 or $100 
to each group making the best exhibit of grains, vegetables and fruits. 
Variety and quality of exhibits to govern the award. Arranging the 
groups so that the counties would be as near as possible in the same 
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class relating to location, settlement, temperature, etc. A few hun- 
dred dollars put up in this way might be of much benefit to both Society 
and to that part of our State. 

Each superintendent, 1 hope, will study out his department ecare- 
fully and make such recommendations to the premium list committee 
as will enable them to reach a larger number of exhibitors. 


RECEIPTS AND DISBURSEMENTS FOR 1900. 


Total receipts from all sources........ she Abe dee ake cis $25,830 53 


DISBURSEMENTS. 


otal business orders including speed... 2. ..s.25 ees 15,568 29 
ete renmUin: OTGCTS |... hee. oes cok 2 ete cele oe tee ee 6,718 25 
MMP OS NAWG 5.2; «5 gods « vce a Wise eat ae ee 3,543 99 


PRINTING AND ADVERTISING. 


The manner of printing and advertising as adopted the past two 
years proves to be more successful than any other method formerly 
employed, especial mention being made to the sending out of personal 
letters, etc. I would urge its continuance. 


TRANSPORTATION. 


The arrangements with the several railroad companies made last 
year proved very satisfactory, and I trust a continuance of the same 
may be had. 


EXHIBITORS’ TICKETS. 


This is a bone of contention. This privilege is most wantonly abused. 
Besides the exhibitors’ tickets used last year, there were 1,460 buttons 
attached. If it were possible I would like to see the button business 
done away with entirely. In addition to the buttons used there were 
1,530 single admissions issued, making a total of 2,990. I believe if 
exhibitors’ tickets were issued by the superintendents, furnished in 
books to be countersigned by them, we would avoid much displeasure 
and the number of admissions would not be increased. I would like to 
see it have a fair trial and a report made by the chairman of the 
finance committee of the number taken in at the gates. 


GRANGE RECORD. 


Last year a small premium was offered to attract and bring out 
representations from the different Granges. This proved to be at- 
tractive and I believe, if followed up, will add greatly in bringing 
visitors to the fair. A record was kept and a report made to the So- 
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ciety at the close of the fair, showing a registration of over 400. I 
would recommend that each member be provided with his or her cre- 
dentials and that a stamp with the words “Registered, 1901,” be stamped 
upon the credentials when the member is recorded. 


EXHIBITS. 


The class of exhibits for 1900 was very good indeed, but the quantity, 
I believe, can be increased by a careful revision and increase in the 
offering of premiums, especially in the live stock department. 


ATTRACTIONS. 


The varied class of amusements and the manner in which they were 
conducted was well received, as was shown by the immense crowd that 
thronged the grand stand, which proved altogether too small. I be- 
lieve we should not depart from the program as used the past two years. 


BOOTHS AND PRIVILEGES. 


No department is more difficult to manage than this. The revenue 
derived from the lease of ground pays many dollars in premiums and 
the cost incurred is very insignificant compared with the income. I 
know the superintendent the past two years has been harassed beyond 
description, but while in the most despairing work the fact that the 
Society was still in debt would appear and he would lay aside all 
personal feelings and re-enter the arena either to “conquer or die.” 
Now that the vision of debt is wiped away I would recommend that 
the superintendent be provided with at least two private detectives, to 
be selected by him, to patrol the department without badges (visible) 
and promptly report to the superintendent any violating their con- 
tract. The criticism brought upon this branch has been caused by 
the dishonest tenants, who lease the ground for a certain purpose and 
in the absence of the superintendent convert it into some fakir game. 
By the aid of private ununiformed detectives this can be promptly 
detected and closed up. 


PROMPT ATTENDANCE OF SUPERINTENDENTS. 


I called attention to this in my report of last year, and was much 
pleased with the promptness of each. All, I believe, were on hand 
except our honorable member, Mr. John Lessiter, who was too ill to 
attend, his department being cared for by ex-President Ball very satis- 
factorily to the exhibitors. 


SCHOOL EXHIBITS. 


Under the able management of Superintendent Maynard this depart- 
ment has made wonderful progress. He has aroused so much interest 
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in it that it has come to stay, and I trust you will lend your support 
to the superintendent in maintaining this feature. 


POLICE. 


While the superintendent of police was kept away from the personal 
supervision of his department, he was assisted by able and experi- 
enced men, and the large crowds were well and carefully handled. 


IN CONCLUSION. 


There is much that should be considered before another exhibition 
is to be held. The Pan-American Exposition at Buffalo should be 
well considered. 

Criticisms from certain ones who had fancied wrongs are familiar to 
the present members. The location and many other important matters 
should be well considered before acting. 

On motion a committee of three was appointed to consider the sub- 
jects presented in the address of the president and report thereon. 
Mr. Graham, Mr. Horton and Mr. Maynard were appointed such 
committee. 

Reports from executive superintendents were received as follows: 


REPORTS OF EXECUTIVE SUPERINTENDENTS. 
REPORT OF SUPERINTENDENT OF CATTLE. 


To the officers and members of the Executive Committee of the Mich- 
igan State Fair: 

Gentlemen—As superintendent of cattle department I beg to re- 
port as follows: Number of entries, 285; amount of premiums offered, 
$2,424; amount awarded, $1,740. 

The show as a whole was very good, and especially fine in the 
shorthorn class. So far as I know the exhibitors seemed well pleased 
with the treatment received at the fair of 1900. The expenses of this 
department including judges and superintendent was $58. All. of 
which is respectfully submitted. 


W. E. BOYDEN, 
Superintendent of Cattle. 


REPORT OF THE SUPERINTENDENT OF SHEEP. 


To the President and Executive Committee of the State Agricultural 
Society: 
Gentlemen—Mr. John Lessiter, superintendent of sheep, on account 
of sickness was unable to attend to the duties of the position. Ata 
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very late date, four days before the first day of the fair, I reluctantly 
consented to care for the department. 

The exhibitors of sheep in all or nearly all classes was exception- 
ally good. No friction occurred and everything moved on satisfactorily. 

Following is the report of entries in said department together with 
premiums offered and premiums awarded and paid as shown by the 
proceedings. Report of which is here attached: 

In a measure, at least, the rules for entry are entirely disregarded. 
The exhibitors very seldom comply with rule No. 12, in live stock 
division. I failed to find a single instance in which the rule for sheep 
requiring manner and date of shearing to be given at time 
of entry was complied with. I do not know of an in- 
stance where an exhibitor was required to prove the registry 
of his sheep in any of the designated registers. I find noth- 
ing in the rules which points out whose duty it is to require exhibitors 
to comply with the rule. As I understand the object of the Society 
in offering premiums to the different breeders of sheep (as well as 
other stock) is to demonstrate the value of different families of sheep 
best for specific purposes. The premium list offers premiums in thor- 
oughbred American Merino, Rambouilett Merinos and Delaine Merinoes. 
Dickinson or Black Tops. Last fall if a breeder had a good sized sheep 
with a fleece that would pass as a Delaine wool, it was put into a Delaine 
class whether it was bred for such purposes or whether it happened 
to be a “sport” or an accident, whether it belonged to the class legiti- 
mately or not. Some plan should be devised that would oblige exhib- 
itors to comply with the intent of the rules and be prepared with the 
proper registers to show for what purpose and in what register the 
sheep is recorded. Either throw out the Delaine class or define it ex- 
plicity so that the Delaine breeder who is spending his time and money 
in developing that class of sheep shall be protected against the prac- 
tice of Merino exhibitors (who happen to have a plain bodied, long 
fleeced and, as a rule, heavier fleeced one, of placing them in the com- 
petition with a class in which they do not belong. At the last fair 
the sheep space was inadequate for the comfort and convenience of 
exhibitors. As a rule the pens were too much crowded. The sheep 
were scattered over too much space and it was very fatiguing to bring 
sheep from the north swine building (where some were located) to the 
place of exhibitors. No proper place is provided in which to exhibit 
sheep. They had to be shown in the driveway, in cattle barns or aisles, 
or in the opening between buildings. Either more space should be 
furnished or exhibitors should not have room for so many sale sheep 
as are in the habit of occupying space which properly belongs to sheep, 
which are entered for only exhibition purposes. Two points are to 
be considered, the Society and the exhibitors and also the visitor. All 
should be treated with justice and fairness. 

Ali of which is respectfully submitted. 

WILLIAM BALL, 
Acting Superintendent. 


The number of entries, amount offered and amounts rewarded in 
the several classes will be found in the report of the secretary. 
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REPORT OF THE SUPERINTENDENT OF POULTRY. 


To the President and Executive Committee of the Michigan State 
Agricultural Society: 
Gentlemen—aAs superintendent of Division E, Poultry, I would sub- 
mit the following report: 


DIVISION BE. POULTRY. 


No. of Amount Amount 

entries. offered. awarded. 

UCC T AS a oe nie capa cs haa aks CE 188 $48 00 $41 50 
RUMI RST Y CSM ORGS oe yea). chee be hn a Eee BARA Se te OEE 243 69 00 55 50 
See eOLUer soiaAg  CraMMes . . bets csatacchs tn eee ia ee 110 78 00 43 00 
WPTSUISN MOLARS Va Oe oie coon tae ech aren eea 9 18 00 5 50 
IN CELNC 1aMe > Ballo... 85) th.ce eee ene eee ee 100 113 00 34 00 
WieITerreneam : Gitte. dee oS Bo es ond ee ees 172 60 00 46 50 
MYA NT ee GS) 2 oe a sb ox Siw EROS cB ae ones OE 19 18 00 6 00 
Pip pur CLAS Be 7-5 se dans.2¥s sue 8 © sic) 5 Sisgs, spehem eee eames ate 3H 33 00 8 50 
OLER TMC LSS cic asl share Secs Che eAcl as. is gua eh lnateee LE. 42 30 00 16 50 
MINACELANEOIS: 2 40-4. crs Sites Se eae ee ee 26 24 00 5 50 
EY OLAS Ore ce phe lave sey nee eh rise a echt eae 34 18 00 10 00 
Berek Glass: eS. Give eck oe eel eee ae 37 15 00 14 00 
BORER SUG TOUS cc or ates in CATT oh as ee Meas setae eee 26g 15 00 14 00 
MUTT IVIE TUG AN ayy. os. c2 eee Se ie ali eon ce ae ca ae Bn 14 12 00 6 00 
LTT eg Saas BPA See eiabtrcn OPiS Ete ecae N iene ober tetor 5 3 00 3 00 
PROG ALS win sen: Ses ee ee eo ee 1,056 $543 00 $302 00 

C. A. WALDRON, 
Superintendent. 


FARM AND GARDEN PRODUCTS. 


To the President and Executive Committee of the Michigan State 

Agricultural Society: 

The entries in Division F at the fair, 1900, were in classes 43, grains 
and seeds, 141; premiums, offered 134; awarded, 108. Class 44 and 45, 
roots and vegetables, entries 320; premiums offered, $195.50; awarded, 
$167.00. Total number of entries, 462; amount awarded, $275.00; offered, 
$329.50. A very interesting feature of the exhibit was the display by 
the Agricultural College of the vegetables, grains and fruits from 
the Experiment Station of the Upper Peninsula. The people generally 
were yery much surprised to see such a fine display of growth of apples 
and other fruit as well as corn and other grain, and I may say that 
they kept Mr. Geismar very busy answering questions in regard to the 
soil and general features of that part of the State. 

Respectfully submitted, 


F. L. REED. 
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DAIRY, BEES AND HONEY. 


Mr. President and members of the Executive Committee of the Mich- 
igan Agricultural Society: 

Superintendent of Division H would offer the following report: 

The exhibit in this class was small but very good. There were only 
two exhibitors. Number of entries, 23; premiums offered, $154.00; 
premiums awarded. $68.00. 

Ali of which is respectfully submitted. , 

JOHN McKAY, 
Superintendent. 


PRESERVED FRUITS, JELLY AND VEGETABLES. 


I do not know much about this class. It was over in Mr. Graham’s 
building and he very kindly took charge of it. Would recommend that 
class 49 be placed in Division P. It properly belongs in the same de- 
partment with fruits. 

All of which is respectfully submitted. 

JOHN McKAY, 
Superintendent. 


DAIRY AND OTHER PRODUCTS. 


To the President and Executive Committee of the Michigan Agricul- 

tural Society: 

Superintendent of Division G offers the following report: 

The exhibits in class 47, butter and cheese were larger than usual. 
I think at least that there was more than we had room for. It will be 
necessary to provide better accommodations for this department at the 
next fair. Number of entries, 52; premiums offered, $150.00, and 
awarded $134.00. Class 48 sugar and bread, number of entries, 58. The 
show in these classes was very good. Class 49, dried, canned pickled. 


VEHICLES. 


Fenton, Micu., Jan. 12, 1901. 


To the Executive Committee of the Michigan State Agricultural 

Society: 

The superintendent of exhibits in Division J, vehicles, would respect- 
fully report number of entries, 36; number of rewards, 12; diplomas, 11; 
silver medals, 1; number of exhibitors, 24. 

All kinds of prices, grades and styles were exhibited. The latest and 
most fashionable styles were shown and by builders, who have a repu- 
tation for quality, work and oraginality of design. There was also a 
large and varied line of medium or lower priced goods and the best line 

44 
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of cheap work for the money that I ever saw together. Both dealer 
and manufacturer seemed to realize the importance of attending this 
fair and from information collected on the spot both were satisfied. 

The space designated was all occupied and more could have been 
used to advantage. Except for crowding exhibitors of the same quality, 
grade and price together, which occasioned some little annoyance, but 
their was usually good feeling. There might have been some kicking 
but not loud as it did not come to my ears. I can bear testimony to 
the uniform courtesy and kindness with every exhibitor in my de- 
partment. 

The question of tents or arranging for covers for the exhibits is one 
annoying to the superintendent, exhibitors and business committee. I 
sun satisfied that the renting of tents by the society should be aban- 
doned entirely, as a better way would be in my opinion to allow ex- 
hibitors a certain sum to furnish their own tents. (The premiums aban- 
doned which are only.) 

The grounds are very rough and uneven and if occupied this year 
by the same department it should, at least be smoothed up a little, 
and drained and then just a few days before the fair mowed and 
cleaned off. The expense would be very small. 

The total expenses including three trips to Grand Rapids, hotel bills, 
etc., $10.59. i 

I am but saying what is true when I say that the president, secre- 
tary, business committee, kept me in line and it affords me much 
pleasure to thank them and to say that but for their assistance my 
department would not have been so successful, pleasant, easy and 
so little friction. 

Respectfully submitted, 


D. HORTON, 
Superintendent of Vehicles. 


FARM IMPLEMENTS AND MACHINERY. 


Mr. President and members of the Executive Committee: 


Gentlemen—-I beg leave to submit to you my report as superintendent 
of farm implements and machinery at the late fair held in this city. 
We had a very fine show of farm implements, visitors and exhibitors 
seemed to be well pleased. We did a great deal of correspondence and 
went to some expense to bring this about. It was, however, the means 
of bringing new exhibitors here, before unknown to the Michigan State 
Fair, as well as exhibitors who have not attended our fairs for many 
years past. I recommend that my successor be urged to continue the 
correspondence with manufacturers of the United States, setting forth 
the advantages of our fair. 

Respectfully submitted, 


JOHN A. HOFFMAN. 
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FINE ARTS. 


Officers and members of the Executive Committee of the Michigan State 

Fair Association: 

Gentlemen—As superintendent of art hall I desire to report a very 
satisfactory exhibit in an important department of our fair. Many of 
the larger exhibits in manufactured, goods were not entered for any 
competition, but for the purpose of making a display. 

In the department of manufactured goods, musical instruments, etc., 
we offer seventy-four diplomas, one silver medal and $46.00 in cash; of 
these we awarded $13.00, no diplomas or medals. 

In the department of art we offer $647.00 in cash and 21 diplomas, of 
which we awarded, in professional painting, $389.50; in amateur paint- 
ing, $75.25; in industrial art, ten diplomas and $44.00 in cash, being 
a total of $508.75 and ten diplomas. Six diplomas were recommended 
upon non-enumerated articles of merit. 

The decorations displayed by some of the firms in the main building 
were exceptionally beautiful, and attracted much attention. On the 
whole the exhibits were fully up to the standard usually shown in this 
department. Many local firms caused the superintendent much anxiety 
by applying for space and deciding at the last moment that ‘“‘pressure 
of business” would prevent the exhibit being placed. A portion of the 
building was set aside for an exhibition given by the Hadley Wagon 
Co. and formed a new and pleasing feature. The dairy, bees and honey 
were also accommodated in art hall and the display in these depart- 
ments could have been made much more attractive had we known more 
nearly the amount of space required. We think these changes are for 
the good and that a breaking away from some of the old exhibits is 
desirable. 

Respectfully submitted, 
F. E. SKEELS, 
Superintendent. 


NEEDLE WORK. 


To the Officers and members of the Executive Committee of the Mich- 
igan State Fair Association: 

Gentlemen—As superintendent of the needle work and children’s de- 
partment, I wish to make the following report: We had in this branch 
of the fair 380 entries, of which 125 were in the professional class, 
$107.50 were offered and $95.75 were awarded. One hundred fifty-six 
entries were made in the amateur department and $46.75 of the $70.25 
offered was awarded; seventeen entries were made in the amateur and 
professional class with $17.50 offered and $8.25 taken; in crochet and 
knit work there were 60 entries, $28.50 offered and $22.50 taken. In 
children’s work 13 entries were taken, $20.00 offered and $10.25 taken. 

The total number of entries in this division was 380, with $243.75 
offered, and $183.50 taken. Much advancement is being made in this 
class of work and it will be almost necessary to add some new feat- 
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ures to the next premium list issued in order to keep in pace with 
the newer work. At the proper time we would recommend to the pre- 
mium list committee that a number of such additions be made as will 
serve to draw out some work that is of merit and not now enumerated, 
Respectfully submitted, 
MRS. F. E. SKEELS, 
Superintendent. 


FRUIT AND FLOWERS. 


The exhibit was good and the quality of fruit fine. With a total of 
798 entries. For entries in the several classes see report of secretary. 


MISCELLANEOUS. 


Mr. President and Gentlemen of the Executive Committee of the Mich- 
igan Agricultural Society: 

Superintendent of Division R, class 78, there were no entries. Class 
79, 4 entries, 18 diplomas offered, I awarded. There were a number 
of articles on exhibition in this class that were not entered. Owners 
seemed to wish to merely exhibit their goods. 

All of which is respectfully submitted. 

JOHN McKAY, 
Superiniendent. 


SCHOOL EXHIBIT. 


To the President and Executive Committee of the Michigan State 

Agricultural Society: 

The exhibit in the school department, Division S at the fair of 
1900 was, I believe, the largest ever made at any fair of this Society. 

The total number of entries in this division was 234. There was 
offered $360.00 and a total of $340.00 awarded. The exhibition was 
tastefully arranged and attracted the admiration of a large crowd of 
visitors each day of the fair. There is manifestly a growing interest 
in the school department—it is an important and worthy of the best 
thought and encouragement of this Society. 

FRANK MAYNARD, 
Superintendent. 
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BOOTHS, RENTS AND PRIVILEGES. 


To the President and the Executive Committee of the Michigan State 
Agricultural Society: 
Gentlemen, I would respectfully report— 


My receipts from my personal allowances for 1900.......... $1,675 93 
ary TOCei Me ctneMiadlt OLNEE SOULCES, . oc... njs.ce cee scare ne aes 988 25 
UES Sho E1002 RG) a Re ge ORE ee eae Deis etal 52,664 18 


My receipts from my personal collection were $26.38 more in 1900 
than in 1899. 

My receipts from other sources were $243.95 iess in 1900 than in 
1899. 

Leaving my total collections for 1900 $243.95 less than in 1899, the 
high water mark. 

My pay roll for 1900 was $172.33, being $57.95 more in 1900 than in 
1899 on account of having more men. 

Respectfully submitted, 
H. R. DEWEY, 
Superintendent. 


GATES. 


To the President and members of the Executive Committee of the Mich- 
igan State Agricultural Society: 

Gentlemen—Being superintendent of the gates I make the following 
report: 

I employed thirteen men to tend gates at $2.50 per day each and 
their railroad fare one way or excursion rates. They paid their own 
board; and three men to attend grand stand doors at $1.00 per day each, 
making a total of $174.50 paid for gate labor, all of which is respect- 
fully submitted. 

W. P. CUSTARD, 
Superintendent of Gates. 


POLICE. 


To the President and members of the Executive Committee of Michigan 
State Agricultural Society: 
Gentlemen—With the able assistance of help the Society received 
from officers of Grand Rapids, the department of police ran very 
smoothly. 


ee) TOM re OHOly GEPAILMENt «. «is sic oe nce pone aah vied sae ene ups $502 70 
eee to «ia bwin ween bw aimee ee Mk cba Cpa iy eh Oma 1 30 


Respectfully submitted, 
EK. W. HARDY, 
Superintendent of Police. 
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COMMITTEE ON PRESIDENT’S ADDRESS REPORTED AS FOLLOWS: 


Your committee to whom was referred the report and accompanying 
recommendation of the president beg leave to report as follows: 

As a whole we look upon the report as able and wise. As to cer- 
tain recommendations we desire to offer some suggestions to be acted 
upon by this body. First, as to compensation of superintendent’s and 
president’s salary we concur in recommendation. 

Second, as to recommendation regarding special inducements to ex- 
hibitors from northern counties we recommend that the secretary cor- 
respond with the management of the various railroads traversing such 
counties for the purpose of.securing special premiums for exhibits of 
fruits and general farm products. We believe this system to be very 
satisfactory both to the railroads and exhibitors and certainly to this 
Society. 

As to the matter of exhibitors’ tickets, your committee are of the 
opinion that our present system, i. e., wearing either the button or 
the ticket in the discretion of the superintendent is preferable to either 
system alone. We therefore recommend that the present plans be 
continued and that a suitable plan be provided for the button man. 
As to the plan of offering premiums or special inducements to organ- 
izations for the largest attendance at the fair, your committee do not 
concur in the recommendations in the address for the following reasons: 
viz, first, the Society gets no adequate return for the money. Second, 
it is an unjust discrimination against such organizations located at a 
distance. Third, if one class of associations are entitled to such privi- 
leges they all are equally entitled. We recommend that it be dis- 
continued. 

We concur in the recommendation regarding special attractions and 
the recommendations relating to the employment of detectives, beliey- 
ing it to be to the best interests of the Society to maintain the utmost 
purity of exhibits and attractions. 

All of which your committee respectfully recommend. 


R. D. GRAHAM. 
D. HORTON. 
FRANK MAYNARD. 
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THE SPEED DEPARTMENT. 


There were 88 entries in the speed department, and the races were 
conducted under the rules of the American Trotting Association. 

The following is a summary of the receipts and expenses which the 
superintendent considers should be credited and charged respectively 
to this department, showing qlee the races brought in more than 
they cost: 


Dr; Cr. 

ECR DANG OWE ois sos clas irs Weise oe gel ee eg 2,910 00 
Peeearmperanip “AP. ASSO: . 2. oc decd enweed cee ss 35 00 

PEM oo dno: 4 cunhie aie ne lates 9 oe ue Gels coke ae oa OU 
PU LANCS MONGYy PANGAN: 6 ne. wi Wi cas on Bae utaw wea y eer $1,395 00 
BeOSELCCLOG BUNCE CLARE Soi. Gedo & aieisai se hott oS ohe oc SIAC MER Reo sae 22 50 
meeerance money lala MM. L899. fh ccs ss bs Saks Poe oe eo 15 65 
Pw entrance. money Yosemite, 1899.40 ..2 6... 60 ce oe tee 15 00 
ey cash pool and-score, card privllere: 2.5... . nb ee ee eres 660 00 
By one-half paid admission to grand stand.................. 898 62 
By entrance “Producer,” suspended, i res eek Ae RY EN ae Deh 15 75 

OP OCCT ee ale 0 Sheek al Sew acecct pe Uae Ls Gtes atin ip ca 
BUNCE to A ne co's Sistas RE BGO No ee me hee 17 52 

PEL Vise, nate Shes ony A ade as <ancRicye BAN ORAS tah eee POH ER 


EUGENE FIFIELD, 
Superintendent. 
GEO. S. WARD, 
Clerk. 


REPORT OF THE SECRETARY. 


rentlemen, of, the Executive Committee, I have received during the 
year the following amounts in cash: 


? 
mcm tecana OPER Ei AB so > nce proens fae tem Sie fin OE viet bole ons AE AS $368 00 
Re ntall rents POIs. caus thou ce oletyee ere fs Ri Kcr eoaine aiden ate 172 30 
Meenapeed fines ‘paid: oss 5 sans sto oak a ses dota eid sau 47 35 
From subscriptions for shorthorn premiums.................. 35 00 
A oy oid ih i'd. + viv 4co' 6 ot RORE ae EAE eee a wee $623 65. 


Which has been paid to the treasurer. 
I. H. BUTTERFIELD, 
Secretary. 


The report was accepted and referred to the finance committee. 
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The secretary reported as follows: 


STATE FAIR, 1900. 


The following shows the number of entries in each class, the amount 
offered, amounts awarded and totals: 


Cattle. 
Entries. Total offered, 

PRESNOLUROLNS 9.8 eee cs, Thee ee 91 $285 00 
PREOEVONS) SRE Oc asia, ole ave te oe cies 20 285 00 
PMEPTLOTOLONGS,.<'s 1:alekiten hs St esse Se eee 47 285 00 
AMIEL SEVS Y cay. Sdacetasis -ja.0telogrexcleleiorhanets 28 285 00 
SRMCRALLIOWUTAV A (rac etre s4o acaccin tthe eatin cis Se 32 285 00 
REPCSITPELLS 9 ore Pcie on Wea eae Tey eis sehen wise trees 0 285 00 
MMT TOUR UGEN oo. dace a wv arnictce's,cip wiahs. a'e.o eet 15 285 00 
eC ed GE OM EUO., 20 oe ok ccs Pe Rioters 40 285 00 
PPPS Te Ott Cec ore cava: attyate orakels ows Rito os 12 144 00 
ILC) E A a pete 8 OD ir Cinco ene Cictoan SRP 285; 8 dip. $2,424 00 

Horses 
UG SANGALO SBC os. oc athe tee hice 3 27 $267 00 
NPRENOROBLETSICM. &. Saas tatesesere tert anal oleasbene 25 138 00 
Armes CAN TAL OCS || ends 215 eyscatavareiay tere slreUagersrate 17 160 00 
rhein TEPC C0 loka eee I aly Ba ee ore fe ee eka 3 36 00 
EES UU ERIy OMe este dco otic aivtohces Whence tatoe tee 17 236 00 
Weyer CCHS VEIATG “BAYS. eis oiserca oe arene ele cuore 5 235 00 
PEER ETIC HC OAC taunta. «css ots ord oe ale eens ] 235 00 
DT RRA GESICY.S)! cohe Stencye vw Sra Je wisisteceia us US risiefe 1 235 00 
eS ee EER INGTON ths tc sole oy ic Way Narain s pene sioner 15 235 00 
Mes Clydesdale or Shires .< 2s... sess + 235 00 
ZA N pes | Carll DE i rele ee A oc ee if 133 00 
ise SHetlOndset et ik. pace ty aoe er Oar dip ee cera 
PROG ULR cous caters, Siete Woen es onal perege toy ans 122 $2,135 00 

Speed Department. 

1 DTG HCL [ote geen are ae Bi eee gene Pt a See Bry 88 $3,450 00 

Sheep 
Ze IME TICAIY MC LINOB Ga Graken elceete cio 53 $168 00 
Zor Rambouillet, Merinos ©..<..00.2.. de 126 00 
mae MOE SINC ie ten. al oie cele sates 6c ein nee oa 67 126 00 
25a Sinncoln © ces.cc6s ea he a iee tic te ae 8 114 00 
PO ae CICESLOT e555. eae eal oe iS oreo ae e 46 114 00 
ates WOLS WEI lon rate ss ysucie aisle tons tic ound Greteheoete 56 114 00 
BSS SRTOPSHITE i). % sidlais lore ers Hales end le rae 157 126 00 
Boe pe ANNI SING |e. <5 94s) </s nieretennia es ecbereners 17 114 00 
Pelee OPE OL AE roe She ae erate tebe tietersi ay er onshevbrnte 33 114 00 
piles HOOT NO OMT ica ates ee euet eee hee oO 36 114 00 
BOPSRMOIORSCh ” corte ce Ae 29 114 00 
SP} SALT BINS) TS ta apie eee ee BO Mert oie C 8 54 00 
MOCHA Ss ere cet wo caren te Rae ale 563 $1,398 00 


$1,203 00 


Awarded. 


$463 00 


$2,910 10 


$163 00 
119 00 
126 00 
55 00 
114 00 
102 00 
126 00 
81 00 
102 00 
102 00 
83 00 

30 00 


34. 
35. 


36. 
37. 


38. 
39. 


40. 
41. 


43. 
44 


46. 


48. 


Or Oi on Gn Or 
COs Oe 


59. 
60. 


61. 
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Swine. 
Entries. Total offered. Awarded. 
5 Sts ok apes as Gi ee as ee gl $132 00 $70 00 
1 SERS eee Re 5 Oe in Se be L3200. ephedra 
Small -SMorkethversers ers. «> 35.0 us 27 132 00 114 00 
Poland: (Chinas grates «ies. slcos ee rete. 56 132 00 109 00 
Duroc Jersey aesmy ects fot woe ak slats 10 152 00 58 00 
Wieser: Vw bOwese tet aukisiese.s'sicl sis sei 3 14 132 00 58 00 
MECLORIG settee ee sera: © she ease es 49 132 00 127 00 
PTS RENER ISI Emm IES 80d 5 oc on: ia Pxtleos, = mca) she 17 132 00 62 00 
AEA eee .. wat. SOS Us aes, oe $1,056 00 $598 00 
Poultry. 
TL EUS: Sa ne A ENS ee eset ee 1,052 $543 00 $300 50 
Farm Products. 
Grains. and “Seeds. ach, screams tette. bus 141 $134 00 $108 00 
and 45. Roots and Vegetables...... 321 195 50 167 00 
A eyea |S ,7 eh. eee do Ae oar avoe cute miche 462 $329 50 $275 00 
Dairy and Domestic Products. 
Butter ane ‘@heesey cas. ok eae 52 $150 00 $134 00 
Ses read: MebG ie, 2 ta. ois stele sieves 58 51 00 38 00 
APCReTVCO 5 HEUMtS © cites. isis vislxicle ace 39 90 00 90 00 
MOUS ics. son ee ies Ses see eeivecth eae 149 $291 00 $262 00 
Bees and Honey. . 
AMG UO ene oe Caen beet Weary cee Cae 23; one dip. $154 00 $68 00 
Farm Implements. 
Vehicles. 
SUS) Sg eM SA fae, eros. e [oo Se crabs 0) ahs 36 14 diplimas. 11 diplomas. 
1 sil. med. 1 medal. 
1 silver cup, 3 yrs. 
Manufactures. 
Materials (sacs aeets te tere aa ere 5 $46 00 $13 00 
Leather: [2tc5 epee Bieter ciels teeta ace 0 16:.dip.; \o! eee 
Furniture «1. 629s scents Mie alas aan © 1 33. dip. 1 §. Mos vias 
Stoves and Iron work............ 0 16. dip.: "sae 
Clocks, Jewelry, .€tés iounw.sm scene. 0 Gtow WY, \ 2° Ree 
SME Ske c.> = 3 ».'o abn love 2 apy eee 6 1 med., $46 $13 00 
74 dip. 
113 dip. 
2 S. medals. 
Art ; 
Painting, Professional ........... 138 $467 00 2 dip. $389 50 
ee AON Misr pistes aioe dsm 0! s-0' lo 9 oni 71 99 00 1 dip. 72 25 
10 dip. 
(EGS ot EW. re ee es 27 79 00 18 dip. 44 00 
IGG RNS rs es ae Se ae ee 236 $645 00 21 dip. $508 75 
10 dip. 


354 STATE BOARD OF AGRICULTURE 
Needlework. 
Entries. Total offered. 
mar re rosessional, . oy. yesh >. sneer 125 $107 50 1 dip 
Sheer LOU | 5s. 5 Sti. tsaiia ie edl sol arere. ve Pots 156 70 25 
64. Professional or Amateur .......... 17 17 50 
Bo.) Wrochep” and Int oe oe sa seston 6o 28 50 
a, VOnildren’s! Worle sihiw ae:. claret nest 13 20 00 
SOLSIS) Ferg isso b oetesi ete aCLaesrel vine eee nae 380 $243 75 1 dip. 
Horticulture. 
R. R. Specials. 
is TERA ee ey erry eae 6 $100 00 $100 
Pere Marquette oo ..c-csumene nnn 5 90 00 60 
1 3 5 IP a i eieae e Aer gee) te eat 11 $190 00 $160 
Regular. 
PiomeaTLIStic -CXNIDITS 2% of ccissccuae ote 4 38 00 38 
EONS MANNY RISB os of sure uc ern otbuc eee te 6 60 00 60 
ROMANO DIT OL. ales - mop ans) ci. a 3 arose yale f00./ 0 44 00 37 
MPS POC lex PERCHES. «8 oc pare ernie arase, wis 1 36 00 28 
Fibs SST TecTCRSS Diy ie 2717) eee aA 7 36 00 28 
Meme pecs Bree PII. . sels. mde eee 6 17 50 14 
ee PeCs. sik GRAPES co overs cy chances aps isco 11 33 50 2] 
Pere I SGCS TREIING. ysis. aie sie stekerete ryan ate 619 12 50 161 
—— 666 ——— $477 50 
Flowers. 
ey emer LATEST ODS sea olepen cinta so ails, acne 36 $182 00 $140 
16 blants im pots, Amateur. 18... ... 47 72 00 47 
PRON br P LOWES, .ojetnciegrcig'e oe = ste Haye ave 38 81 50 64 
121 — 335 50 
ocuL TOTtCUICIBT Ese.) sie once ee oe 787 $813 00 
Miscellaneous. 
78. Miscellaneous articles ........... 0 38 dip. 
PO Le LPOMBENOI ATE 27. niet een otes ys oe 4 18 dip. 
RUSHED E>, sak <3 AARP ELS Miele esac ae 4 46 dip. 
School Work. 
I DHS CHOOIS ent eie be ceuaetiis See 30 $30 00 
(Graded or Villacenes. o2s-3 - ars 30 70 00 
PYSEVICE, Aras Be e's). re-issue hie 23 50 00 1 dip. 
DOU tev nc ahem avesd be. 016A ee eee 83 $150 00 1 dip. 
Specials by Citizens of Grand Rapids. 
nigh) SSCchOOls.. £2 sant. oo chee ee 53 $60 50 
PESTON Te ER Meee) Ae A ot Smee earns i meng te 54 78 00 
LES shes rnin een Re cre eso 3) 62 00 
Acute CUE Bi 2 en oe ee re ire aR ae 5 10 00 
170) w rH I gee Sn 83 $210 59 
otal Regular Entries... << s.0.. 25. 4,251 $10,188 25 
Wobal ‘Speciale 28. We Mee os jasc trons tte Be 162 400 50 


= io 
ry 
! ; 


Awarded. 

$95 75 

46 75 

8 25 

22 50 

10 25 

$183 50 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

$387 00 
00 
00 
59 

251 50 

$638 50 

‘1 dip. 

1 dip. r 

$30 00 

62 00 

46 00 

$138 00 

$58 50 

77 00 

62 00 

5 00 

$202° 50 

$6,698 25 

352 00 
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REPORT OF THE BUSINESS COMMITTEE. 


MICHIGAN STATE AGRICULTURAL SOCIETY, 1900. 


Statement of the Business Committee in Detail—Winter Meeting. 


No. of 
Date. voucher. To whom and for what drawn. Amount. 
Feb. 20 1 Frank Maynard, personal expenses....... $2 84 
2 W. E. Boyden, personal expenses.......... 6 80 
3 John Lessiter,personal expenses.......... 6 95 
4 Frank Maynard, personal expenses........ 5 St 
5 H. R. Dewey, personal expenses.......... 7 60 
6 KE. W. Hardy, personal expenses........... 5 95 
i WW. th. Reed, personal. expenses: ...).3 200). 2. 8 74 
8 F. E. Skeels, personal expenses.......... 7 52 
9 R. D. Graham, personal expenses.........- 1 50 
10 John McKay, personal expenses.......... 8 55 
11 L. W. Barnes, personal expenses......... 5 70 
12 Eugene Fifield, personal expenses......... 10 20 
13 D. Horton, personal expenses...........+. 6 90 
14 7H. Hinds, personal expensesii.% 2.72. 4 70 
15 C. A. Waldron, personal expenses......... 6 86 
16 M. P. Anderson, personal expenses........ 9 95 
lf  W.-P. Custard, personal expenses... .. 2... 4 60 
18 C. W. Young, personal expenses.......... 5 90 
$117 10 
Business Committee. 
Sept. 28 56 H. H. Hinds, personal expenses........... $51 21 
79 E.M. Sharp, services and expenses........ 30 45 
84 Eugene Fifield, personal expenses........ 64 51 
122 Kugene Fifield, salary chairman.......... 200 00 
———— 351 17 
Finance Committee. 
60 .Wm. Ball, personal expenses............ $14 05 
61 Erwin Ball, clerk, services and expenses.... 15 45 
29 50 
President’s Office. 
Be Oa Wi. SOCUT ANG. BOTIICRE 320 55s inisuays mm haa or $24 10 
Af ries HAN U aREL WICC stance arte ete ape ie ante 6 00 
48 Grace P. Anderson, services and expenses. . 19 00 
49 M. P. Anderson, personal expenses........ 38 90 
—_——_—_—. SS 00 
Secretary's Office. 
92: J.-H. Buttertields parc. Salary c20 sys 2 $375 00 
Oct. 22 116 I. H. Butterfield, balance of salary....... 200 OO, 
Sept.2u, 103° I. H. Butterfield, expenses... ........... 62 22 
Dec 1h. 131. "i. H. Butterfield, expensea.0% Yoel. - 10 30 
—_—- 647 52 
Treasurer's Office. 
Oct. 23 118 C. W. Young, treasurer, pay roll office..... $119 00 
Dveemerer the RAVINE, INVETY .. S:0» <'+ kw eis 9 la miei es 5 00 
136 C. W. Young, sundry expenses............ 26 96 
119 C. W. Young, expenses and help.......... 47 26 . 
121 ©. W. Young, salary and help............ 259 00 
——_ — 448 22 


306 


Date. 
Sept. 28 


Sept. 28 


Feb. 20 


Feb. 28 


Nov. 9 


Sept. 28 


Sept. 28 


Sept. 28 


Sept. 28 


Sept. 29 


Sept. 28 


Sept. 28 


Sept. 28 


Sept. 28 


No. of 
voucher. To whom and for what drawn. 

39 W. E. Boyden, exp. supt. and judge...... 
Horse Department. 

41 W.H. Loucks, judge expenses............ 

56 H. H. Hinds, supt. and expenses......... 
Speed Department. 

25 Geo. S. Ward, dues to Am. T. Ass’n...... 

26 Eugene Fifield, to pay purses............. 

27 Eugene Fifield, to pay purses............ 

29 Eugene Fifield, to pay purses............ 

65 W. F. Adams, starting judge........... 

69 Geo. S. Ward, clerk services............ 

73 Powers Tyson Ptg. Co., printing......... 

84 Eugene Fifield, track expenses........... 

90 Geo. S. Ward, advertisements paid....... 

102 Geo. S. Ward, services and expenses..... 
Sheep Department. 

60 Wm. Ball, supt. expenses and judge...... 

137 J. Lessiter, expenses summer meeting.... 

129 H. W. Mumford, judge, services and exp... 
Swine Department. 

43 L. W. Barnes, expenses supt. and judge.. 
Poultry Department. 

53 C. A. Waldron, expenses supt. and judge.. 

Farm and Garden Department. 

52 FF. L. Reed, expenses supt. and judge.... 

Dairy, Bees and Honey. 

54 John McKay, expenses supt. and judge.... 

Farm Implement Department. 

97 John A. Hoffman, expenses superintendent 
Vehicle Department. 

42 D. Horton, expenses superintendent..... 


STATE BOARD OF -AGRICULTURE 


Cattle Department. 


Art Department. 


F. E. Skeels, expenses superintendent... . 


Needlework Department. 


F. FE. Skeels, board and superintendent.... 
Mrs. F. E. Skeels, services, superintendent 


Horticultural Department. 


R. D. Graham, expenses supt. and judge.... 


Amount. 


$58 


$32 


40 


$40 


40 


ol : 


14 
24 


“$34 


00 


00 


1 90 


00 
00 
00 
00 
50 
25 
00 
50 
00 
42 


06 
95 
95 


80 


00 


$58 


46 


3,317 


50 


32 


40 


35 


50 


40 


40 


51 


38 


34 


00 


90 


67 


96 


80 
00 


36 


19 


59 


39 


02 


Date. 


Sept. 


Sept. 2 


Sept. : 


Nov. 
Dee. 


28 


29 


22 
31 
15 


. 29 


Slit 


21 


. 29 


28 
29 


tO 


23 
ll 


. 28 


29 


12 
ll 


~ 2 
avvu.UF 
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School Department. 


voucher. To whom and for what drawn. 


1D 
ry 


~I-] 


40 


86 


19 
20 
22 
84 
134 
91 
131 
130 


74 
80 
88 
115 
125 
134 
126 
137 


67 
99 
134 
127 
131 


Frank Maynard, expenses superintendent. . 


Police Department. 


. W. Hardy, superintendent pay roll.... 
. W. Hardy, expenses superintendent.... 


ty 


Gates. 


Mie-Es Oustard, pay roll. 2... laste.» oth 
yee Custard, pay Tol... 25. a2 sates 
Vite ae! Custard: spay rolls yer ta etekaet os ais 
W. P. Custard, expenses superintendent. . 


Booths and Privileges. 


. R. Dewey, expenses superintendent.... 
. R. Dewey, pay roll employes........ 


Marshal. 


H. Whitcomb, assistant marshal........ 


Forage. 


13 i] D peel Sd rere oie -1 8 eh Ree ele Clee Soe CAL 


Postage. 


I. H. Butterfield, stamps and envelopes... . 
ie Hy Butterfield, stamps....%.).)02.% 2%... 
Se Butterfield, stamps... 022 2,.,205 0th : 
Eugene Fifield, stamps ...............--- 
SECLCLATY, -SUSINPIM. sche wei ei tees epeiels ot here 
oars Butterfield} stampsea-: screen tree teta 
ieee Buttertield; stamps) =... toe eet 
Cis Young, stamps. 2c 00 5 


Printing and Stationery. 


Powers Tyson Ptg. Co., printing........ 
Co Wi OUND, oe DICK Che Ar ta os kn sey 2 
Will M. Hine, stationery..........+...+. 
C.. .& de: Gregory maekets se cee sso plein = 
Cc. W. Young, treas., entry and com. books 
Lawrence & Van Buren. 4.2) ie < no. slareipe,s 
Powers, Tyson Co., letter heads and envy... 
I. H. Butterfield, rubber stamps........... 


Diplomas, Ribbons, Badges. 


Spring & Co., ribbon prem............... 
Stamps for sending and for filing diplomas 
Calvert Lith. Co., Diplomas.............. 
Exp. on diplomas, I. H. B. paid.......... 


SOCIETY 


Amount. 


$36 81 


500 00 
22 20 


$203 00 
5 00 
2 50 
1 36 


$51 71 
172 33 


$10 00 


139 67 


16 60 
79 50 
49 60 
5 00 
6 00 
73 00 
16 40 
11 31 


$215 11 
15 55 
10 58 
24 50 
15 12 

1 40 
6 75 
1 50 


$13 02 
36 50 
8 25 
12 50 
50 
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$ 36 81 


224 04 


10 00 


139 67 


70 77 
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No. of 
Date. youche 
Sept.29 68 
108 
Oct. “1. 110 
Aug. 14 21 
Dec. il 131 
Sept. 21 23 
2 28 62 
29 82 
86 
104 
lll 
Oct. 23 123 
Noy. 10 124 
Feb. 20 °133 
Oe. Le 110 
Sept.29 107 
Nov. 10 125 
Oct. 23 120 
Weck. dls 13h 

1901. 
Jgan.14 143 
144 
145 
146 
147 
Sept.28 70 
46 
aL 
81 
83 
85 
"89 
93 
Ont) V3 
ay er Le 
Nov. 15 128 
tO) eh 26 
1901. 

Jan. 14 14! 
142 
Sept. 27 28 
«28 30 
32 
33 
34 
36 
37 
38 
Sept.29 64 
78 
80 
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Freight, Express, Telegraph, Telephone. 


ne To whom and for what drawn. 


West: Union; tela bilicyngne skreie. 3s 
I. H. Butterfield, exp. and ft. paid...... 
Columbian Transfer Co., bill paid...... 
Columbian Transfer Co., cartage 1899.... 
I. H. Butterfield, teleph. and telegraph. . 


General Expense. 


Geo. Steflins, 1899 prem. unpaid........ 
Modern Woodman, per cent receipts Friday 
Prank Wurzburg,. “banids..c0.,.nloeeepee s 
Bee Plumb, :Sund ry. oi. ct sust or ee a 
HCE. Skeels, pay roll, help se. 3 .2hioe se 
Foster, Stevens & Co., sundry hardware. . 
C; W- Young, treas., Grange prem... 2. - 
TD). -W.. Packard bill, paid. ick mca shad tsi 
John A. Hoffman, exp. paid............. 
Columbian Transfer Co., storage.......... 
I. H. Butterfield, messengers at Fair.... 
C. W. Young, to pay sundry bills........ 
I. H. Butterfield, sundry bills paid....... 
I. H. Butterfield, sundry bills paid...... 


Lod. indge, note: paid. .Lici2 ee. taste. 
Hist. B.(C.Bierce, note paid.. 2a... ice es 
os Rite, mote. paid ys oe ee aoe ata 
Jas. W. Barnett, note paid............. 
Henny. Spring, nate paid.-..:/5 4: ..03 + aptiewe 


Buildings and Grounds. 


West. Mich. Agrl. Society, rent.......... 
Mich: ;Buggy:.Co.,, rent) ofstents atic... 
Harry Whiteley, rent of tents............ 
FF. EH. Skeels, pay roll, repairs. ..2...5.0. 
F. E. Skeels, pay roll, help, etc......... 
Grand Rapids Awning and Tent Co., rent 
Chas. A. Coye, rent of tents, etc......... 
Voight Herpolsheimer & Co., Dec. Bligs.... 
Harry Hollis, cleaning grounds........... 
C. W. Young, treas., to pay sundry bills.... 
A fepspeedery kay guard (ech abate aon orien n aoe ec 
ClW. “Noung, bill pad enacts tacts eto 


West. Mich. Agr]. Society, bal. rent grounds 
W. Mich. Agrl. Society, per cent net recpts 


Attractions. 


oR. Haller: (premin in staCe re eetet eer 
Wagner & Dunham, prem. in race...... 
AY M. Gillet, Athletic “Troupe. coy. o-. « 
L. EH. Granger, Horses and dogs. .--.-22- 
Harry La Rose, Spiral Tower: .:...3.0- 
Drolly: Carrio Actin... e ae ee 
Giant)-Quartette;, “music: E247 -Faee 5 
George Beelby, prem. in race............ 
M. C. R. R. Transp., Lacrosse Team... -. 
Harry Hollis, mowing ground............ 
Sweet’s Hotel, board Lacrosse Team..... 


Amount. 


$13 
16 
15 
18 
6 


bo bo WO bo lo 
1-1 1-1-1 
occ oro 


9 


1,000 


$25 
150 
300 


25 
OT 
25 
75 
04 


$69 36 


2,032 80 


2,916 94 


1,332 42 


Date. 
Sept. 28 
BBD 
28 
29 

Oct. 8 
Sept. 29 
Oct. 23 
Nov. 10 
Dec. 11 
Sept. 28 
Dec. 11 


No. of 
voucher. 


50 
ais) 
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Advertising. 


To whom and for what drawn. 


Evening Press, advertisement............ 
xeo. W. Savage, advt. in papers........ 
Grandehapidgs Herald adyio..) och oe cea 
The Whitehead Hoag Co., buttons........ 
Powers, Tyson & Co., lith. posters...... 
M. F. Powers, ad in labor program....... 
Am. Express Co., exp. on posters........ 
Mirchi cam 4Harmer, (AQc:ch aes ceise.ere sain > 
Calvert Lith. Co., Lith. posters.......... 
SANCETS HE UD: COs Adora tests c hh am 6 oye 
Meer radesmam’s vad. se cei tester tree. Sister aya 
Spring Dry Goods Co., cambric........ 
C. W. Young, treas, to pay posting bills.. 
C. W. Young, treas, to pay adv. bills.... 
Phew Democrats ss Adit teas ea ecioto.iet 
I. H. Butterfield, secy., adv bills paid.... 
I. H. Butterfield, secy., adv. bills paid.... 
I. H. Butterfield, secy., adv. bills paid.... 
Mulford & Petrie, banner on street car.... 
C. W. Young, treas., to pay bills, adv..... 
I. H. Butterfield, bills adv. paid........ 
C. W. Young, treas, bills adv. paid...... 
OH: Buttertield, bills .ady paid: >= ..... - 
CrWreLoune- spills adv. Pald)s cy. ccs --- 


Premiums. 


C. W. Young, order to pay premiums.... 
C. W. Young, order to pay premiums.... 


Amount. 


$75 
143 
75 
223 
535 
20 


00 
00 
00 
86 
46 
00 
96 
94 
00 
20 
40 
70 
40 
45 
00 
50 
00 
16 


309 


$1,865 


26 


25 


360 STATE BOARD OF AGRICULTURE 
SUMMARY. 
WR DOT imi ORL es cde thse Bele ea a URE OEE In Be. ee eee $117 10 
Buenmees Committee *.. 33. cag nas Mee ae Oe ae eee ot acs a 351 17 
RNC i 5 2a aN aoe ons «2 bee ieee Se Re es ate Ge ce ee 29 50 
Raaciaent s Omice "sok. ..| ae ee Ue ee es Se ee ee eA 88 00 
eeorehary ss  OICE™ va. enti dat onthe ic Seer rer at ener In: free. | NS. UN Sees 647 52 
ReMBUITNOTS  OMCEs sey ios siv ans eye eee meen eee ee cen 448 22 
SpmMIRES SPE DAELIMICHE ore exe's Mois Se Sine tere Ps ee ee oe ee Sa ee eee 58 00 
Seeetete PP PCRAA RTO Crs St sev ny sts hy t GN Ss out S Ck oe eee oe eh et 46 90 
BNR SPP VAT G heals iF a als a: diy FRA She ane ee aie eR A ee 2 ee ies 3,317 67 
SUE SR DOSES cit i. a oe Ab AS ori er on de oe 50 96 
Pee ate ARO EIIEMEG oe ses no 54:4 9 By, w 3% (alee Ga tae hm ee 32 80 
ML DCDASEICMD 5 5.. s am 2h aiaiqindn Sen eee Pin oe ole ee res oe 40 00 
warmed Garden’ Department... o's .s gobs ie snore cece een ree Ce 35 36 
Dairys sees and Honey: . ... ..2<% ai. ch he Ua, eet ee a ao Ae 50 19 
Herm tmplement’ Department, : i.cnss ss 24052. 5, t= Sake oe ee pee 40 71 
Pramacte: Pepartmient 8 65 ianyeie ieee ties aac ae OE tae RR Ee han ree 40 59 
tue OPAL LIMON G oe yewecs or «13 Uadotnielsts ae tere Moa asic «vine Sayers ene oe ee 51 39 
Pieemle work ‘Department, < ow sjafeleidts sae te e+ eae te Rates Deaeare ate eee 38 02 
MOTEICULbUTe, Department .\.:4.. 6% 2). sree ee a eee arte tnen harcle tia thee 34 75 
PIERO ena chase stoves, 2 cose cate carareia yeas ste chat Ruer ee TaheNe ae Reece alana vee Ra ce ners tar ea 36 81 
LEO) FRCS Pe CRETE eC) OREO Pea Tc Ai Remon Si > CRB KERRI ES Seek Sen bb! - 5 522 20 
CEES SB OIG Sn tO OCR Pees huh Miers erep eri 7S aioe cheep OHA uct eeeE tayo, «= 231 86 
BOGLUSHANCy NE TUVOLCRER, rings ialats eiebscaretee nile atone ers ait eek ate eee ae 224 04 
HVAD ER SUL wesc ne hs overs tones agcMpey shnas, wisi se fe Peltor ee ye petere te omen can Che een Eons at ahscet ated 10 00 
REPS oa oats, Grewia ge. She airre clout ones sie tnlnia ster Pea, sbatiace apigle tone ema lena] ol oe aes ee 139 67 
FORD EG oso orcs ls Gis “s-the, sans Spoke diem Gta stoiets + BAMA MERC Riera ote eens) Siete aan 257 41 
PRINS! ANG LS CAGLONET Yn sitet. farstaia, «cheats! Shem kien oy ytoee! nares hae Seo 290 51 
Dipioman, Ribbons, Badges. .:. 3 5 Aeris eed, Clase RE Cai ee Pegs 4 ee 70 77 
Rreight, express; Lelegraph, Telephone svae;.. vt2 txt..2hg iors. acer ee ee 69 36 
RFEDIOT AN MIX PON SG esa aserevararirevs ocarsts shes epelicis <isharoits jet dWviereee arenas, Oneness ae NEE 2,032 80 
aime AIG TOUNGE! i. 2755) has o25 sve. n ce, the-Oet) Seon me eves ane, cya ees oe ae ea 2.916 94 
PAPrm IP SCUN OHA) Coraie Sale oa vacdldecln «WAS ced VeRO ave GIS IES ORES tee ecole ECAR RTS an Bee 1,332 42 
PRA ETAMSATID Dever. oy Vokeso eeinie prahe sieve ioecs Seles tee ets Spe cce hee Shee es ee 1,865 26 
LORAIN Sy ys aos < ves SNS A aera enna: Pee ya Bae ano oo none ee er 6,725 25 
$22,244 15 


The report was accepted and referred to the finance committee. 
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REPORT OF THE TREASURER. 


To the officers and members of the Michigan State Agricultural Society: 
Gentlemen—I take pleasure in submitting the following as my re- 
port as treasurer of the Society for the year 1900: 


RECEIPTS. 
From NGMUSSIOUS LOFT AIL. Yate siete cis sete 2 Se ere ee hatte $18,265 40 
Agnncson SLO} Grands? MtanGe acon elas alat® lee 2 te 1,797 25 
Pan opeen. Department) if... 26. os. ee ee eee ee oe 1,515 58 
SeRETIVINECCS SOL dit. ga patos eee els Secseas)- ls ws ne 2.664 18 
Privileges sold in 1899, not previously reported...... 75 00 
Memberships cacti SSE O IDE cCocTe cha Ra RR 479 00 
SMU RTS oh Mr are, BRAS COM EMER eer RES Pere act meee 172 30 
TENTSVreh ha beaves Pony) ga(erel WSS Ae a a cae een nner are oe 17 40 
Donations from Short Horn Cattle Breeders......... 160 00 
Railroadicoupons, “1898.5 5: 24 ses oe oe he ets, 489 12 
Piehiness speeds Departnient | io. ince bis Sais RSE 47 35 
alee EINES usOLUer w LOLUINCO i s)5 a sy. Piru hors Pack cleye ok to tues 7 95 
PVE ge Ee CLA TI UTS Bi rae op ieee oe colic iin, Senne ie) aha oma al 140 00 
—_——— $25,830 53 
DISBURSEMENTS 
MPM EAnGAe US ODT ea Rice ct sieie siete) statue! =l coer A hae G «ch mae te ore $41 39 
Brnemess orders, 19009 paidy 2). cinis cows (efiics see eee 15,526 90 
Pemompate, 1 S00.” DAIG s: © 00 2a eiae saan © Ca mmieie =o pie ieee hy 6.718 25 
——— 22,286 54 
Balance cash on hand January 15, 1901.............0-.-- eee ee eees $3,543 99 


Respectfully, 
C. W. YOUNG, 


Treasurer. 


The report was accepted and referred to the finance committee. 

Mr. Bush moved that a committee of seven be appointed by the 
president, who with the president and secretary shall receive pro- 
posals for holding the next fair and report to the executive committee. 
Carried. 

The president appointed as such committee Messrs. Bush, Fifield, Ball, 
Hinds, Dewey, Custard, Young. 

Mr. Ball moved as the sense of the committee that the premium list 
should not be increased. Carried. 

The president appointed premium list committee, Messrs. Boyden, 
Hardy, Ball, Barnes, Reed, Maynard and Mckay. 

Committee on rules, Messrs. Fifield, Hinds, Horton. 

On motion of Mr. Ball, it was resolved that the Society ask of the 
legislature an appropriation and that a committee of seven be ap- 
pointed to present this request to the legislature and endeavor to se- 
cure such appropriation. 
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The president appointed such committee, Messrs. Young, Fifield, 
Dewey, Graham, Butterfield, Skeels, Hinds. 

A recess was taken to 7 o’clock p.m. At 7 .0’clock p. m., committee 
met. The finance committee reported as follows: 

To the officers and members of the Michigan State Agricultural So- 
ciety: 

Gentlemen—Your finance committee to whom was referred the ac- 
counts of the secretary and treasurer of the Society would report that 
we have carefully examined the books and vouchers in the secretary’s 
office and have compared the same with the treasurer’s report and ac- 
counts, and we find the same correct, with the exception of a clerical 
error of one dollar made in drawing an order. 

WILLIAM BALL, 
F. E. SKEELS, 
JOHN McKAY, 
Finance Committee. 


The committee on rules reported an amendment to article 5 of by-laws 
which was adopted. 

The premium list committee reported a revised list with some changes 
from that of 1900, which was adopted. 

The bond of the treasurer was fixed at $10,000, and that of the sec- 
retary at $1,000, and if a surety company bond the Society to pay the 
premium on bond. 

The salaries of secretary and treasurer were fixed at the sums of 
$575 and $250 respectively. Adjourned. 

The committee on legislation having presented a bill for an appro- 
priation of $5,000 per year for two years to the legislature, the bill was 
amended and passed as follows: 


An act making an appropriation for the Michigan State Agricultural Society for 
the fiscal years ending June 30, 1902, and June 30, 1903. 


The people of the State of Michigan enact: 


Section 1. That there is hereby appropriated for the use of the Michingan State 
Agricultural Society for the fiscal year ending June thirty, nineteen hundred two, 
the sum of forty-five hundred dollars; and for the fiscal year ending June thirty, 
nineteen hundred three, the sum of forty-five hundred dollars. 

Sec. 2. The amounts appropriated by section one of this act are to be used by said 
society for the payment of premiums to be awarded at the annual fair of nineteen 
hundred one, and the annual fair of nineteen hundred two, on agricultural, horti- 
cultural, manufactured and domestic products, grown or produced in the State of 
Michigan, said premiums to be awarded under the direction of the executive com- 
mittee of said society: Provided, That said society shall award and pay the farther 
sum of four thousand five hundred dollars in premiums at each of the annual fairs in 
the years above mentioned: Provided further, That forty-five hundred dollars in 
premiums to be paid by the Michigan State Agricultural Society shall be exclusive of any 
premiums paid by said society for speed purposes. 

Sec. 3. The forty-five hundred dollars appropriated by this act for the fiscal year 
ending June thirty, nineteen hundred two, shall be paid out of the general fund in 
the State treasury to the treasurer of the Michigan State Agricultural Society on 
presentation of a requisition signed by a majority of the executive committee of said 
society, accompanied by a certificate signed by the president and secretary of said 
society that the amount of forty-five hundred dollars has heen awarded and paid in 
premiums upon exhibits at the annual fair in nineteen hundred one. exclusive of any 
premiums paid by said society for speed purposes: Provided, That within thirty 
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days after the payment of the said forty-five hundred dollars by the State, the execu- 
tive committee shall file vouchers with the Auditor General showing the amount of 
premiums paid on account of said fair in the year nineteen hundred one: Provided 
further, That is case the said premiums, exclusive of those paid by said society 
for speed purposes, shall amount to less than nine thousand dollars, as shown by 
the vouchers thus filed with the Auditor General, the treasurer of said society 
shall accompany the vouchers with a draft in such an amount as added to the total 
payments represented by the vouchers will equal nine thousand dollars: Provided 
further, That the forty-five thousand dollars appropriated for the fiscal year ending 
June thirty, nineteen hundred three shall be subject to the same requirements as 
provided for the appropriation for the fiscal year ending June thirty, nineteen hun- 
dred two. No portion of the appropriation for the fiscal year ending June thirty, 
nineteen hundred three, shall be paid to the treasurer of said Michigan State Agricul- 
tural Society, unless the provisions applicable to the appropriation for the fiscal 
vear ending June thirty, nineteen hundred two, shall have been complied with. 

Sec. 4. The Auditor General shall incorporate in the State tax for the year nine- 
teen hundred one the sum of forty-five hundred dollars, and for the year nineteen 
hundred two the sum of forty-five hundred dollars, which, when collected, shall be 
credited to the general fund to reimburse the same for the money hereby appropriated. 


The act having been approved by the governor a meeting of the execu- 
tive committee was called by the president to meet at the Downey 
House, Lansing, April 25, 1901. 

There were present, the president, vice president, secretary, treasurer 
and Messrs. Fifield, Barnes, Custard, Ball, Boyden, Jones, Rice, McKay, 
Hoffman, Hardy, Maynard, Reed, Dewey, Graham, Hinds, Skeels, Hor- 
ton. 

Mr. Young of the committee on legislation reported verbally the re- 
sult of its work in securing an appropriation. 

The committee on location of the fair reported that it had visited 
Jackson, Kalamazoo, Pontiac and Grand Rapids, and held conferences 
with citizens of those places. Propositions had been asked for furnish- 
ing buildings and grounds complete for holding the fair. 

Kalamazoo, Pontiac and Grand Rapids had made verbal propositions. 

The report was accepted and the representatives of these places 
being present were invited to confer with the executive committee, 
KaJamazoo withdrew its proposition. Pontiac made a proposal to fur- 
nish buildings and grounds complete for holding a fair free of all ex- 
pense if held two years. 

Grand Rapids offered to repair and improve the grounds heretofore 
used and put them in order. The Society to arrange with the West 
Michigan Agricultural Society as to rental. 

On motion an informal ballot was taken for location of fair. The 
president appointed Mr. Hoffman and Mr. Jones tellers. The vote was: 


SPRINT ERATHOS. oe re skies wettest te ol otataia a x aes > ot pine 5 
Prontiae ot OO a Ae Oe ios va ee ce es eee 14 
PECIAIN AZO. oixinieahl cdb odiuuhle hind dente Ae tbet \ od ees ae 2 

EN Dg was Fark Ok Oc ee te Me eee twee gE 6G ves Foe 21 


On motion of Mr. Graham the vote was declared formal and Pontiae 
declared the place for holding the fair. 

The business committee was authorized to contract with representa- 
tives of Pontiac for holding the fair at that place for two years. 

The election of general superintendent and member of the business 
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committee was taken up. On a vote for general superintendent, Eugene 
Fifield received 19 votes, scattering 2 votes, Mr. Fifield was declared 
elected. For member of business committee Mr. Hinds received 16 
votes, scattering 5 votes, Mr. Hinds was declared elected. After in- 
formal discussion the revision of the premium list to conform with the 
act passed by the legislature was on motion of Mr. Jones referred to 
the premium list committee with power. 

Mr. Graham and the secretary were added to the premium list com- 
mittee to act for this purpose. 


DATE OF FAIR. 


It was moyed that the date of the fair for 1901 be the week begin- 
ning September 23. This motion withdrawn. It was then moved to hold 
it the week of the 9th; after discussion this motion amended to hold 
the week of 23d, and motion carried. 

The president appointed the remaining committees and executive 
superintendents as follows: 


STANDING COMMITTEES AND EXECUTIVE SUPERINTEND- 
ENTS, -1901. 
BUSINESS. 
Eugene Fifield, H. H. Hinds and Secretary. 


TRANSPORTATION. 
H. H. Hinds, S. O. Bush, D. Horton. 


PROGRAM. 
Eugene Fifield, J. E. Rice and Secretary. 


PRINTING AND ADVERTISING. 
I. H. Butterfield, Eugene Fifield, H. R. Dewey. 


. RECEPTION. 
S. O. Bush, L. J. Rindge, Wm. Chamberlain. 


PREMIUM LIST. 
W. E. Boyden, EK. W. Hardy, Wm. Ball, L. W. Barnes, F. L. Reed,¥ Frank Maynard, 
John McKay. 


RULES. 
Eugene Fifield, H. H. Hinds, D. Horton. 
FINANCE. 
R. D. Graham, E. W. Jones, John McKay. 


GENERAL SUPERINTENDENT. 
Eugene Fifield. 


CHIEF MARSHAL. 
H. H. Hinds. 
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EXECUTIVE SUPERINTENDENTS. 


Cattle—W. E. Boyden. Manufactured Goods—F. HK. Skeels. 
Horses, Speed—Eugene Fifield. Art—Prof. A. H. Griffith, Detroit Museum 
Horses, Roadster, Draft and Pony of Art. 

Classes—H. H. Hinds. Needle Work and Children’s Work—Mrs. 
Sheep—Wm. Ball. S. Tobin, 94 North Saginaw street, 
Swine—L. W. Barnes. Pontiac. 

Poultry—C. A. Waldron. School Exhibits—Frank Maynard. 
Dairy, Bees and Honey—John McKay. Horticulture—R. D. Graham. 
Farm and Garden Products—¥. L. Reed. Gates—W. P. Custard. 
Vehicles—Dexter Horton. Police—E. W. Hardy. 

Agricultural Implements and Machinery Forage—John Lessiter. 

—John A. Hoffman. Concessions and Privileges—H. R. Dewey. 
Supt. Main Building—F. E. Skeels. Miscellaneous Exhibits—John McKay. 


The president announced the death of Hon. F. Hart Smith, of Somer- 
set, who was an ex-member of the executive committee and who died 
December 18, 1900, at his home. 

On motion a committee of three was appointed, Mr. Chamberlain, 
Mr. Reed and secretary to prepare suitable resolutions of respect to his 
memory and that they be made a part of the record. 

The committee prepared the following resolutions: f 

Whereas, The members of the executive committee of the State 
Agricultural Society, having learned of the death of the Hon. F. Hart 
Smith, which occurred in the sixty-sixth year of his age at his home in 
Somerset, Hillsdale county, after a brief illness on the 18th day of 
December, 1890; and 

Whereas, Mr. Smith was a prominent agriculturist of the State, 
having lived and carried on his large farm in Somerset for over forty 
years, and was a broad-minded, progressive gentleman, interested in 
education, and for many years one of the trustees of Hillsdale College, 
a promoter and active supporter of the Hillsdale County Agricultural 
Society, besides holding several positions of honor, he was a member 
of the executive committee of the State Agricultural Society from 
1887 to 1895, giving valuable service in the promotion of its interests; 
therefore, 

Resolved, That we as members of this committee desire to express our 
high appreciation of the service he has rendered the Society, and regret 
to learn of his death. 

Resolved, That a copy of these resolutions be forwarded toa his fam- 
ily and also incorporated in the annual report of the Society. 

WM. CHAMBERLAIN, 
Chairman of Committee. 
F. L. REED. 


I. H. BUTTERFIELD. 
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The business committee met at Pontiac, May 15, 1901, and made a 
contract with the Oakland County Agricultural Society for buildings 


and grounds to accommodate the State Fair and to hold the fair on the- 


grounds in 1901 and 1902. The buildings and grounds to be furnished 
free to the State Society. 

The premium list committee met at Pontiac, May 1, and revised the 
list with a view of conforming to the requirements of the act of the 
legislature appropriating for premiums to be paid to exhibitors of Mich- 
igan products only, and decided on the list as published for 1901. 

I. H. BUTTERFIELD, 


Secretary. 


a eS 


A BRIEF HISTORY OF THE STATE ASSOCIATION 
OF FARMERS’ CLUBS. 


The history of mankind from the beginning down to the present time 
goes to prove that where organization was the most perfect, and in 
accord with the ends sought there the best results have been obtained. 

Successful military achievments have nearly always been attained 
in the greatest degree in proportion as the central organization was 
the most complete, and acting in harmony with those co-operating with 
it. The more thorough the organization in all departments, the better 
drilled and equipped the soldiers were in all divisions, corps, regi- 
ments and down to the corporal’s squads acting as one great whole, 
the greater and more important have been the results. The central 
organizations of governments, sustained by State organizations act- 
ing in unity make this nation invulnerable against the attacks of any 
foe. The gigantic business operations of the world are conducted main- 
ly by intelligent organization and active co-operation. The principle 
of centralized power is acknowledged in a thousand different forms. 
The great success in the religious world is mainly due to organization 
and agreement in methods. The success attending the. secret and 
benevolent societies all over the world attest its value. By the use 
of this principle corporate capital is enabled to declare dividends to 
stockholders. Organization is the power that controls the business 
world. It enables these colossal institutions to employ experts in 
every branch of their business. I think it may truthfully be said that 
nearly all the business of the world, including preaching, teaching, 
etc., is under the control and direction of organized effort. 

If co-operation is so essential to success in legislation, in military 
operations, in benevolence, in social, religous and literary work, in the 
successful business operations of the world, it is equally necessary in 
the business and social life of the farmer. 

A full realization of the above and kindred truths led to the call for 
delegates from the various clubs in the State to assemble in conven- 
tion for the purpose of organizing a “State Association of Clubs.” 

The convention was held in the Senate chamber at Lansing, Feb- 
ruary 1, 1894, with delegates from twenty-two clubs present and gave 
birth to the Michigan State Association of Farmers’ Clubs, the first 
State Association of Farmers’ Clubs to be organized in the world. 

The object of the association is quite plainly defined in the pre- 
amble to the constitution as adopted at this convention, which is as 
follows: 
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“We, the delegates from the various Farmers’ Clubs of Michigan in 
convention assembled, realizing the importance and efficacy of organ- 
ization in the promotion of ideas and the advancement of measures of 
general interest and benefit to the agriculturists of this State, believe 
that the social, moral, intellectual and financial condition of the farm- 
ers is advanced by local organization of farmers’ clubs, and that the 
organization of other local clubs will be promoted by a central or 
State association of clubs already in existence and believe that such 
an organization would be a valuable means for the interchange of ideas 
and securing of ends which may be deemed of general benefit to the 
farmers of this State.” 

The State Association is no longer an experiment. The good that 
it has accomplished cannot be estimated. One of the first aims of the 
association was the formation of new clubs—its aim in this direction 
has surpassed the expectation of even the most sanguine. Although 
unable to get in correspondence with all the clubs, there are today 
over three hundred in the State. However, there should be one in 
every township in the State, and in the more populous townships more 
than one. 

The principles set forth in the constitution are the advancement of 
the social, moral, intellectual and financial condition of the farmer. 
The accomplishment of the first named three has been the inevitable 
result of good local club work. The number of clubs in Michigan has 
nearly octupled since the establishment of the State Association, and 
no one, unprejudiced, will deny this association the credit of being 
the potent factor in accomplishing this result. 

But the formation of many new clubs by which the social, moral 
and intellectual condition of the members is benefited is not all that the 
State Association has accomplished. 

Another benefit is opportunity of comparing views. No reading or 
study equals this. Unifying of effort is perhaps the most important 
benefit, and is of importance when we wish to have our influence or 
needs felt. We also need it to broaden and round out our characters. 

Another result of the State organization is the work in other States. 
Many states and territories, different places in Canada, even away 
up in the northwest territory, and out in Australia the organization 
of Farmers’ Clubs is being carried on along lines suggested by our 
State Association. 

In closing this history it might be well to sum up a few of the many 
things the State Association has done for Michigan. 

The number of local clubs has been increased from fifty to over 
three hundred. 

It has increased the club membership from less than four thou- 
sand to over thirty thousand. 

It has been the means of bringing together annually representative 
farmers’ club workers from every portion of the State for a mutual 
interchange of ideas. 

A unification of effort has been secured among the practical people 
of the State, in supporting judicious reforms in public affairs. 

All the forces desiring good government have been brought to- 
gether in working order, and have accomplished the end sought through 
organization. 
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It has through its declaration of principles at each annual meeting, 
increased many fold the number of farmers in Michigan who are giving 
careful and judicious consideration to public matters. 

May the good work so nobly begun and so grandly being carried on 
continue, may every club in the State send its representatives to the 
annual meeting in December, that the influence of the State Asso- 
ciation may be more widespread by the benefit each local club will 
receive through its delegates. 

The association is ofticered as follows: 


OFFICERS. 


President—COL. L. H. IVES, Mason. 

Vice President—MRS. MARY MARSHALL, South Lyon. 
Secretary—MISS JULIA BALL, Hamburg. 
Treasurer—MRS. LUCY SWIFT, Flint. 


DIRECTORS. 

TERM EXPIRES 
Wisk CRAIN Ss) Pack sanity. retel-,- co dinnia +e SU oP tale 1901 
VA tele eH UV ipl US SUTIN oMevooeane ote ets cere ceetere ate ate ctete rhrauatecaha erate 1901 
CAH SEC AUD S BHT LO Ve: = sists See vel aA piel cpchi Ph starters, Choke ‘cher spenaies 1902 
Pp EO LOM. Maple, ELABIOR ...ctaxtciak Sak some eue yehds~ EA kbs 1902 
Jf5 tbe TOES a HSER Uri ty ie Waly igs wey aaa ieee aaa 2 » 1903 
CHM LUMBER DED OR GChESter cise wicks ie Soteietn tie a ete 1903 


JULIA BALL, 
Secretary. 


MICHIGAN STATE GRANGE. 


REPORT OF WORK OF THE ORDER OF PATRONS OF HUSBANDRY IN MICH- 
IGAN FOR YEAR ENDING JUNE 30, 1901. 


OFFICERS FOR 1901. 


Master—G. B. HORTON, Fruit Ridge. 

Overseer—N. P. HULL, Dimondale. 

Lecturer—MRS. FRANK SAUNDERS, Rockford F. R. D. 
Steward—T. E. NILES, Mancelona. 

Assistant Steward—WM. ROBERTSON, Fremont. 
Chaplain—MARY A. MAYO, Chelsea F. R. D. 
Treasurer—E. A. STRONG, Vicksburg. 
Secretary—JENNIE BUELL, Ann Arbor. 

Gate Keeper—G. A. WHITBECK, Montague. 
Ceres—ANNA R. JONES, Lapeer. 

Flora—VIRGINIA HALLADAY, Clinton. f 
Pomona—DELLA PROCTOR, Webberville. 

Lady Assistant Steward—MARY ROBERTSON, Fremont. 


EXECUTIVE COMMITTEE. 


Mhomas Mars; ‘Berrien’ Centers: .c\<\ereis.6 ays viet iototsta ele December, pe: 
Aj. Palmer, Kalicnsk sis 0 sie site alet eaves ase fF 1902 
Me Wa Cole: MPa linty ra statscyee toe iii ae netitel- ret iels re 1902 
Wiebe Moore: (MOSCOW = c:s-5 = «cis stan eta ote ateaaun presen - 1902 
I. W. Redfern, Maple Rapids......+.......+---.5 “ 1901 
Be JA, Holden; Wansini gs ync2 sires je toye eee ofplote elem mua ‘i 1901 
B.D; Saunders, (Rockford We Be Dee acres alee cee ole a 1901 
G. B. Horton, Fruit Ridge, Jennie Buell, Ann Arbor, Ex-officio. 


In accord with the action of the national body of the Order of Patrons 
of Husbandry, the Michigan State Grange has advocated and worked 
during the past year for the following far-reaching objects: 

Extension of rural free mail delivery. 

2. Government control of trusts. 

3. The establishment of postal savings banks. 

4. Completion of the Nicaragua Canal by the United States. 

5. More effectual pure food regulations. 

Give adequate powers to Interstate Commerce Commission. 
The election of United Senators by popular vote. 
Regulating the use of shoddy. 


DADs 
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9. Opposed to the ship subsidy bill. 

10. Regulating: the manufacture and sale of imitation dairy pro- 
ducts. 

11. Opposed to irrigation of arid western lands at public expense. 


The work of the grange in our own State has been carried on along 
the lines indicated in previous reports. The aim has been to institute 
several well systematized departments by the use of which the subor- 
dinate granges may grow into strong and permanent factors in their 
various localities. It is now the object of the State organization to_ 
perfect these departments and to assist the four hundred and sixty 
local societies in adapting them to their individual needs. 

Toward this end the organizing department has encouraged its 
deputies to plant strong new granges, to start them well in the uses 
of the financial arm of the grange and to impress upon them the vital 
importance of seeking educational benefits through the faithful im- 
provement of the lecture or program hour at each meeting. Sixty- 
two new local granges have been thus organized. 

The lecture, or educational work of the grange has been strengthened 
by enlarging the monthly State Lecturer’s Bulletin and by an increased 
number of circular and personal letters between the State Lecturer 
and the lecturers of subordinate granges. The study of the text book 
on civics has been continued and uniform programs adopted in the ma-. 
jority of granges. The improvement of the country school has been 
given a large share of attention particularly with reference to intro- 
ducing nature study into the subjects already taught. 

The grange in Michigan has for several years given special attention 
to urging upon our legislature certain measures of particular interest 
to farmers. This year the legislature passed two very important laws 
that represent the result of several years of persistent grange agita- 
tion. One was the law prohibiting the coloring of oleomargarine to 
resemble butter. The law had been urged by the grange for five years, 
and is believed to be one that the courts will uphold and one of great 
benefit to consumers as well as to producers of butter. The other 
law is the one assessing railroad property on the same basis as other 
property. Some seven years ago the grange began the agitation for tax 
reform in this State and has made it one of the chief objects in legis- 
lative affairs, and the grange looks upon the passage of this law as 
a triumph for grange principles and methods. The passage of the law 
granting a one-tenth mill tax to the Agricultural College was also as- 
sisted by petitions from granges. 

The co-operative department of State Grange continues to thrive on 
the appreciation and use of the subordinate granges, as the large items 
of purchases made through the State contracts show. 

Under the head of fresh air work for the season of 1900 the State 
Grange Woman’s Work Committee reported 168 children and oyer- 
worked city women given summer outings in the homes of our mem- 
bers. The following resolution was unanimously adopted by the State 
Grange: 

“Resolved, That we as delegates representing the various granges to 
which we belong do hereby endorse the grange fresh air work, and 
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that we pledge ourselves to use our best efforts to secure 
~ some Patron’s home for at least one child or working girl whit needs a 
outing for two weeks some time during the summer months, as e 
suited to the convenience of the family taking them.” 

The winter conferences of workers and officers for instruction 
continued and plans are now maturing for the extension of more sys 
matic and united effort at the August picnics held in nearly ey 

grange county of the State. Thus the State Grange is endeavoring 
_yarious ways to build system within system in order to promote » 


‘most economical and effective results possible for the good of ae fa 
citizen and his family. i 


JENNIE BUELL, a 
Secretary of State Grange. a 
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R. C. KEDZIE, D. Se., LL. D., Father of the Sugar Industry in Michigan. 


THE BEET SUGAR INDUSTRY IN MICHIGAN. 


THE FAMILY SUGAR BOWL. 


R. C. KEDZIE, D. SC., PROFESSOR OF GHEMISTRY AT THE MICHIGAN AGRICULTURAL COLLEGE 
AND “FATHER OF TIIE SUGAR INDUSTRY IN MICHIGAN.” 


The hope of securing an abundant supply of sugar for the people of 
our State, derived from sources within our borders and so ample as 
to fill all mouths with blessing, has been chérished at the Agricultural 
College for many years. 

In my early childhood sugar made a very small part of our daily food. 
Even “muscovado” was “too rare and good for human nature’s daily 
food” in Lenawee in 1830; and as for “loaf sugar,” that was only for 
the tea table when “company” smiled on us. Starved for the sweet, I 
longed for the day when the sugar bowl, filled with blessing and de- 
light should be on every table of rich and poor alike. Muscovado at 
121% cents and loaf sugar at 20 cents a pound were too costly materials 
for free use by people who often found it difficult to rub one shilling 
against another. The occasional mouthful of maple sugar seemed only 
to aggravate the “sugar tooth’ instead of satisfying an imperious 
appetite. 

Leaving out of account the meagre supply of maple sugar, our State 
depended on imported sugar and the amount of money sent abroad year 
by year in payment for sugar arrested the attention of political 
economists. 

The question then arose whether we may not produce our own sugar, 
and thus provide a more abundant supply for our own use and at the 
same time avoid the exportation of a large sum of gold, came more 
and more prominently before the public. Climatic conditions forbade 
the thought of attempting the cultivation of the tropical sugar cane in 
our State. Attention was therefore naturally turned to sorghum or 
Chinese sugar cane as the most hopeful substitute for sugar cane that 
could be raised in our State. The old assumption that true sugar can 
come only from the tropical sugar cane or from plants closely related 
to it, still held sway over the publie mind, while in fact two-thirds of 
the world’s supply came from beets. 


SORGHUM AND OTHER PLANTS FOR SUGAR, 


Twenty years ago the college undertook investigations on the sub- 
ject of obtaining a supply of sugar from plants that could be raised 
in our State. Attention was specially turned to sorghum or Chinese 
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sugar cane as the most promising plant for this purpose, and the var- 
iety known as the Minnesota Amber Cane was selected for trial. 


SUGAR BOUNTY LAW OF 1881. 


One evidence of the interest felt in this subject was the action of 
our legislature in passing an act [No. 268 of session laws of 1881] to 
promote the manufacture of sugar, offering a large bounty for the 
sugar. I quote a part of section 4. There shall be paid from the 
treasury of the State as bounty to any individual company or corpora- 
tion upon the report and determination of the Board of Agriculture, 
as provided for in section 3, the sum of two dollars for every hundred 
pounds of merchantable sucrose sugar manufactured by said indi- 
vidual, company or corporation in this State, from sugar cane, corn- 
stalks or beets grown therein, and said bounty shall be paid upon each 
years results for the term of five years from the first day of January, 
1882, to all individuals, corporations or companies entitled to the same 
under this act. 

3y the same act all buildings or machinery used for the manufacture 
of sugar from sugar cane, cornstalks or beets were exempt from tax- 
ation for five years. 

It is thus seen that a bounty of two cents a pound was offered for 
beet and other sugars manufactured in this State, with additional in- 
ducements by exemption from taxation for a period of years. These 
offers were made twenty years ago, but attracted little attention, only 
one man applying for the bounty for sugar made from sorghum, and 
the sum total for his bounties for three years only took $404.70 out of the 
State treasury. No claim was made for bounty for sugar made from 
cornstalks or beets. 

The college took part in this investigation; purchased 400 pounds 
of seed of amber cane and distributed packages of the seed to 400 
farmers in different parts of the state to determine its value for sugar 
making and also for stock feeding. An acre was planted with amber 
cane in 1881, and an acre and a quarter in 1882. Efforts were made 
to make sugar and sorghum syrup. The sugar making was not suc- 
cessful, as the superintendent of the farm planted broom corn along 
side the sorghum. The cross-breeding between these closely related 
plants greatly injured the sorghum as a sugar making plant. The 
syrup was of good quality, costing thirty cents a gallon. 

No attempt was made, or at least no bounty was claimed for sugar 
made from cornstalks and beets, though the enormous bounty of $2 per 
hundred pounds and exemption from taxes for five years were offered 
in the law of 1881. 

Why did the two-cent bounty of 1881 do so little to promote the 
sugar industry in our State while the one-cent bounty of 1897 caused 
the building of several factories and gave such an impetus to sugar 
production in our State? The two-cent bounty fell flat, while the one- 
cent bounty sprang into vigorous life and created a new industry in 
Michigan. Why this contrast between the effects of the two bounties? 

1. The hopes of our people had been centered on sorghum as the 
sugar plant for our State. As sugar cane had been our reliance in 
the past, we hoped that the Chinese cane would supply us in the future. 
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The promising results reached in New Jersey, Illinois and Kansas 
seemed a good foundation for our expectations for the future. But 
the sugar making in all these states was abandoned when it was found 
that sorghum was too variable in its content of crystallizable sugar, 
the relatively large amount of glucose or invert sugar in the juice 
preventing the formation of sugar crystals in the sucrose present. 

2. Twenty years ago the price for raw or unrefined sugar was 
eight cents a pound. When the price fell to five cents and refined 
sugar was sold at six cents a pound, the manufacture of sorghum 
sugar did not pay. 


BEET SUGAR. 


Failing to secure the desired results with sorghum the chemical 
department turned its attention to sugar beets, and in 1890 the board 
of agriculture anthorized the importation of 800 kilograms (1,760 
pounds) of seed of the best varieties of sugar beets for experiments at 
the college and for distribution among the farmers of our State for trial. 
The varieties imported were Klein Wanzlebener, Vilmorin Imperial, 
Austrian Wohanka and White Silesian. These seeds were given out 
to farmers in all parts of the lower peninsula, with directions for plant- 
ing, cultivating and harvesting; and a request for reports of the trial 
and specimens of the beets for analysis. Four hundred farmers received 
the seeds. Of these 228 reported results and sent beets for analysis. 
These reports came from 39 counties in our State. 

The results of these trials were most gratifying. The average of 
sugar in the beet exceeded 13 per cent with a purity of the beet juice 
above 80 per cent. This shows the beets of our State of excellent 
quality for making sugar, amply justifying the large expenditure re- 
quired in erecting and equipping a sugar factory. This was just the 
information that any conservative business man would want before 
he would consider the question of building a sugar factory. It was the 
want of such data that prevented capitalists from availing themselves 
of the bounty law of 1881. 

The seed thus sown did not at once spring up into a harvest of fac- 
tories. It seems to take time for such information to reach the mass 
of our people, but in 1897 the Dudley bill to promote the sugar indus- 
try in our State was introduced in the legislature when the results of 
this work at the college came into remembrance and seemed to pro- 
mote the passage of the bill. A committee of the House of Represent- 
atives invited me to address the house on this subject. 

I complied with the request, and to place the matter in a clear light 
as related to the growth of beets in different parts of the State, a 
large chart was suspended in the hall showing by counties (89) the num- 
ber of experiments in growing sugar beets, the variety of beet, kind of 
soil, the per cent of sugar and the purity of the juice. At the same 
time samples of cane, beet and sorghum sugars were exhited, mounted 
in such way that their physical properties could be directly compared. 

The capacity of so many counties in our State to produce sugar beets 
of high quality for making beet sugar made a strong impression upon 
our legislators and they passed an act giving a bounty of one cent a 
pound on all sugar made from beets grown in this State. 
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The influence of this law was marked. Factory after factory sprang 
up in our State, producing sugar of great excellence, competing at 
once With sugars imported from abroad, whether produced from sugar 
cane or sugar beet. These factories have increased in number till 
18 factories in operation or in process of construction show that a new 
industry has developed in our State. Its benefits are not confined to 
the factory, but extend to the farm. Unlike lumbering and mining, its 
blessing overflows and sweetens every field of toil. It is a cash crop 
and the money in large part flows into the pocket of the farmer instead 
of being absorbed by some syndicate in Boston or New York. Even 
the price of common labor is enhanced, wages are not only higher but 
paid in better form; has changed from dicker to dollars. The boy be- 
tween 14 and 18, on the uncertain footing between boy and man, drift- 
ing toward the pessimistic thought “the world has no use for me,” now 
finds abundant work in caring for this new crop. An instructive lesson 
may be read by witnessing the behavior of a crowd of juveniles as they 
receive their weekly pay for weeding beets. Some of the tots are so 
small that their chin hardly reaches the level of the paying clerk’s 
desk, but each receives his wages and marches off, a capitalist. I quote 
a notice of such scene in Lansing, July 5. ; 


PAID OFF. 


“There was a novel scene at the office of the Lansing Sugar Com- 
pany Monday evening when for three hours men, women and children 
waited their turn and then passed to the window and received their 
pay for weeding beets. Several hundred persons were paid off. At one 
window the checks given by the foreman were examined and at the 
next window the env velopes were handed out. A good system for the 
paying off is employed, and everything went off like clock work. Up- 
wards of $2,000 was paid out. Every Monday the weeders are paid off 
by these contractors. It is not unusual for a boy not more than 14 
years of age to earn $1.25 per day.’ 

One earnest boy as he grasped his week’s pay amounting to several 
dollars, remarked “this will help me to pay my way through college.” 
Some persons lament the degradation of our boys to so menial a work, 
but the boy with a few dollars in his pocket, earned by his own efforts, 
is different from the hoodlum in the street. He has thereby taken a 
long step towards manhood. 


THE CAMPAIGN OF 1897. 


The interest aroused in the beet sugar industry created a demand 
in hundreds of communities to know whether their soil and climate 
would produce sugar beets fit for the factory. This threw a large 
amount of work upon the Experiment Station of the college. Beet 
seeds were wanted for trial on hundreds of farms in widely scattered 
localities, instruction was sought on methods of planting and cultivat- 
ing the crop and analysis of the beets thus raised to determine the 
final result. 

The department of agriculture contributed a generous amount of 
beet seed of the best varieties and contributed effectively to the suc- 
cess of the effort. In carrying on the beet sugar campaign of 1897 great 
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credit is due to Prof. C. D. Smith, as director of the Experiment Station, 
who received the seed from Washington, distributed it to the farmers 
and kept things alive by lectures and papers. Among others who con- 
tributed to the success of this great undertaking, honorable mention 
should be made of Higgins & Lenders, of Saginaw, who made 138 
separate trials of raising sugar beets and furnished 138 samples of beets 
for chemical analysis. 


BULLETIN 150.—SUGAR BEETS IN MICHIGAN IN 1897, BY C. D. SMITH, DIRECTOR, AND 
R. C. KEDZIE, CHEMIST. 


The results of the experiments and trials were given to the public 
in Bulletin 150. it gave the results of analysis of 493 samples of sugar 
beets, showing an average of more than 16 per cent of sugar in the 
juice and a coefficient of purity of 83 per cent. The samples came from 
64 counties, embracing a large part of the State. A map was printed 
showing the distribution of these trials by counties with statement 
of the content of sugar and the purity of the juice. The bulletin-also 
contained a large amount of useful information on the kind of soil, 
method of planting and cultivating the beets, when to harvest them, 
etc. The bulletin thus became a text-book on sugar beets in Mich- 
igan, and was printed and distributed in the State by thousands of 


copics. 
The wk of the college in further promoting this great industry 
is too rec to be called history; the college is still at work in this 


line and hopes to be still more useful as the years go by. The fact 
that nearly a score of sugar factories have been at work or are now 
in proc. ss of construction shows how firmly this new industry has 
taken root in our State. 


WHY DOES THE COLLEGE TAKE SUCH AN INTEREST? 


Anything. it promotes agriculture is of interest to the Agricultural 
College. A . w considerations will show why the farming class are 
interested in 1ne sugar beet industry. 

1. It is a cash crop and brings money directly upon the farm, and 
is not controlled by stock-gambling fluctuations in the great cities. 


The inc f $10 an acre in the price of farm Jands in the vicinity of 
the suge. tory is significant. 


2. It diycrsifies industry, and prevents soil exhaustion if properly 
managed, Sugar makes no permanent withdrawal of the elements of 
fertility from the soil—no phosphate, potash, or combined nitrogen. 
It consists solely of carbon, oxygen and hydrogen—a pure carbohy- 
drate; simply condensed and crystallized wind, water and sunshine. 

The exhausting materials are retained in the by-products, the leaves, 
crown and beet pulp. If these are finally restored to the soil, the ex- 
haustion of the soil is prevented. No amount of pure sugar gathered 
from a field can lessen its producing capacity. 

3. It promotes stock growing and grain raising. The introduction 
of the beet sugar industry in France raised the average wheat crop 
from 17 to 28 bushels per acre, and increased the production of fat 
cattle 50 per cent. In France and Germany the best preparation for a 
crop of wheat is to raise a crop of sugar beets on the land the year be- 
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fore. The clean culture and thorough tillage required for a crop of 
beets explain the benefits. 


WHAT OF THE FUTURE FOR BEET SUGAR? 


With 15 factories in operation this year and five more in process 
of preparation for the campaign of 1902, capable of working 9,000 tons 
of beets a day, with news almost every week of a new factory to be built 
in the near future. with an investment of nearly $10,000,000 in build- 
ings and equipment, with the farmers alive to the value of this new 
crop, it would seem that the beet sugar industry was placed on a firm 
foundation in Michigan. If left undisturbed there is no question about 
its permanency. There are 20 states interested in sugar production to 
a greater or less extent in our country. 


THE LITTLE CLOUD OF MENACE. 


The only danger that seems to threaten this infant industry is the 
effort to change our tariff so as to permit the importation of raw sugar 
free of duty. It is already announced that Congress will be asked to 
remove the duty from raw sugar grown in Cuba and allow its free im- 
portation the same as is now done with our insular possessions. If raw 
sugar is admitted free while a tax is retained on refined sugar, our 
people will be placed at the mercy of the sugar trust. Casting an eye 
over the tropical Atlantic one might exclaim with the servant of the 
ancient prophet, “Behold there ariseth a little cloud out of the sea, 
like a man’s hand,” and this cloud, springing over Cuba, fortells a com- 
ing storm that may bring financial ruin to sugar growing north and 
south. 

The sugar trust formerly dictated prices for refined sugar in every 
city and village of our land. But sugar production at home has crippled 
their power, and threatens to wipe it out. Hence the effort to decry 
beet sugar and make our people think that cane sugar alone is fit for 
use. Yet the larger part of the sugar of the sugar trust is made from 
beet sugar imported from Europe. As Mr. Oxnard forcibly says “the 
question to be decided is whether the sugar trust or the beet sugar 
people shall stay in the field.” The free importation of raw sugar will 
close every beet sugar factory east of the Rockies. This battle will be 
fought out in the next Congress over a revision of tariff on sugar. If 
the tariff is revised in the interests of the sugar trusts, then the mil- 
lions of dollars expended for factories and equipments will only be 
wasted and the new and promising industry, so full of promise to our 
farmers, will become a byword and reproach. And yet Mr. Have- 
meyer, president of the sugar trust, coolly announces, “Congress will 
give us the tariff we want.” Willett & Gray’s Sugar Trade Journal for 
August 1, 1901, comes out squarely for free raw sugar from Cuba. 

it will be wise for manufacturers, farmers and all who appreciate the 
prosperity that clusters around every beet sugar factory in our State 
to begin a political campaign that shall compel Congress to give us a 
tariff in the interests of our people, ignoring the demands of the sugar 
trust. Our members of Congress should not be left in doubt about the 
demands of our people on this subject. The time to inaugurate such a 
campaign is Now! and it should end only with vicrory! 


In process of construction, 1901. 


Factory of SAGINAW SUGAR COMPANY, Saginaw, Michigan. 
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THE UTILIZATION OF SUGAR FACYrORY BY-PRODUCTS. 
PROF. C. D. SMITH, DIRECTOR OF MICHIGAN EXPERIMENT STATION. 


3eets are carried from the storage sheds to the factory by a current 
of water which partly washes them. The cleansing is completed before 
the beets reach the automatic scales. As soon as they are weighed 
the slicers cut the roots into small triangular shreds of the size of an 
ordinary lead pencil. These clean, white, shredded beets are conveyed 
to iron or steel tanks in which they are soaked for an hour, or there- 
abouts, in warm water to extract the sugar. When the water is 
drawn off the residue, still white and clean is conveyed to the pulp 
pile, and is then known as beet pulp. 

With the processes to which the juices of the beet are subjected in 
the manufacture of sugar, we are not at present concerned. To purify 
the juices, they are treated with lime and carbonic acid gas, which unite 
in forming carbonate of lime, which is separated in the “filter press, giv- 
ing asa second waste product the lime cakes of the factory. 

In most of the modern beet sugar factories the potash is removed 
from the molasses, by passing the molasses on one side of a thin mem- 
brane on the other side of which is clear water. By osmosis, part of 
the potash goes through the membrane into the water, giving, as a third 
by-product, this osmosis water. 

Finally, after all the sugar possible has been extracted that the pro- 
cess permits, there remains a large amount of molasses containing 
sugar in a non-crystallizable form, united with potash and various 
gummy substances. This residual molasses constitutes the fourth by- 
product of the factory. 

It is to the interest alike of the factory owner and the farmer that 
the best and most economical use possible be made of these waste pro- 
ducts. We are to consider their utilization from the farmers’ stand- 
point. 


THE BEET PULP. 


The quantity of pulp per ton of beets depends, naturally, on the 
amount of water which the pulp contains. Under average Michigan 
conditions it may not be far wrong to estimate the weight of the fresh 
pulp turned out by the factory as fifty-three per cent of the weight of 
the beets sliced. If, therefore, a factory has a capacity of six hundred 
tons of beets per day the output of pulp daily will be not far from 
three hundred and eighteen tons of pulp. If, then, the factory should 
be in operation one hundred days during the season, the annual pro- 
duct of pulp would be fully thirty-two thousand tons. 

Two uses for this tremendous amount of material suggest themselves 
at once, as manure and as stock feed. Experiments are wanting to 
furnish data as to the value of the beet pulp as a manure. According 
to Prof Henry, of Wisconsin, one thousand pounds of this by-product 
contain but 1.4 pounds of nitrogen, .2 of a pound of phosphoric 
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acid, and .4 of a pound of potash. It is apparent at once, therefore, 
that if beet pulp has any appreciable value as a fertilizer that value 
must lie in its ability to form humus, and not in its content of these 
three most needed elements of fertility. When it is remembered, how- 
ever, that a ton of pulp, fresh from the factory, seldom contains over 
two hundred pounds of dry matter, and usually less than one hundred 
and fifty pounds, it is apparent that it cannot be an important source 
of fertilizing material for the beet growers about the factory. 

The use of beet pulp as stock food is familiar to all European beet 
growers. Little, if any, of the pulp from German and French factories 
is allowed to go to waste. The prices of hay, rough forage generally 
and grain feeds are so high in Europe that the farmers appropriate at 
once any cheap food offered. In this country, on the other hand, the 
prices of stock foods are relatively low. Before a new stock food is 
accepted by the farmer it must demonstrate its right to a place in the 
ration. It may do this first by its chemical composition, and second by 
its behavior in feeding experiments. 

The analysis of beet pulp and some well known stock foods is given 
in the next table. 


Crude | N—Free = 
fiber. |extract.| Fat 


| 
| Water. | Protein. 
| 


Beet pulp: ‘ 
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5 2.29 6.32 14 
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The analysis of the pulp here given is taken from Stohman. Our own 
analyses of Michigan pulp show that it contains much more water 
than is here indicated. Upon theoretical grounds, therefore, the ob- 
jection to pulp as a cattle food is two-fold. A ton of the pulp can_ 
scarcely be expected to contain more than two hundred pounds of 
actual feeding matter, and the cost of carting so much water for so 
little substance must prohibit the transportation of the material for 
very long distances. Again, it has been shown by many experiments 
that taking in an excess of water as must be done where large amounts 
of pulp are fed hinders fattening rather than advancing it. 

As long ago as 1891, Maercker called attention to these defects in 
fresh and siloed pulp, and showed the advantage of drying the residues 
both for presery ation and for immediate feeding. 

A comparison of the composition of the dry matter of beet pulp ani 
some of the other foods named is interesting. It indicates the relative 
values of the different foods with the water removed. 
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Protein, Crude | N—Free 


OF 
fiber. | extract. | Pat. 
| 
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Beet pulp is practically equivalent to corn silage, therefore, diluted 
with half its normal weight of water. The silage contains normally 
twenty-one parts of dry matter per hundred pounds of weight, while 
the pulp contains scarcely over ten. In both cases the nutritive ratio is 
about one to seven. 

FEEDING EXPERIENCES. 


For twelve years in Germany and northern France beet pulp has 
been used as a factor in the feeding of cattle and sheep. As far as 
practical results are conecrned it may be said that in the vicinity of 
the sugar factories practically all of the pulp is consumed, one-third 
approximately being dried, and the other two-thirds fed either fresh 
or siloed. The experiments of Dr. Maercker in 1890 were conducted 
with cattle, milk cows and sheep. He was able to show a profit from 
the feeding of the pulp, much larger when the pulp was dried than 
when fed either fresh or fermented. The losses of fermentation are 
great, amounting to nearly twenty-five per cent of the protein and thirty- 
seven per cent of the nitrogen free extract. To Michigan farmers this 
fact has little significance because at present nearly all of the pulp is 
wasted. 

In this country the making of sugar from sugar beets had been con- 
tinued many years in California before the factories were opened in 
Michigan. In California, rough forage is relatively expensive, and the 
pulp has been fed to cattle and sheep with good results. In Utah, near 
Lehigh, in 1897, a lot of cattle and sheep were put on pulp with hay. 
The cattle ate about fifteen pounds of hay per day and a hundred pounds 
of pulp, and the sheep two pounds of hay per day and three to four 
pounds of pulp. Careful weights were not taken, but the stock gained 
rapidly, and topped the market when sold in Chicago. At Grand Island 
and Norfolk in Nebraska a small per cent of the pulp is fed, which gives 
good satisfaction. Here other feeds are relatively cheap, and the de- 
mand for pulp is not intense. 

Mr. R. M. Allen, the well-known manager of the Stanard Cattle Com- 
pany’s farms at Ames, Nebraska, fed, in the winter of 1900-1901, thirty 
thousand sheep on beet pulp. His results are worthy of careful con- 
sideration. He reports that the heaviest wether sold, averaged 135 
pounds, and the heaviest lambs a hundred pounds. Some individual 
sheep killed at Ames dressed upwards of 56.8 per cent. The average 
maximum daily feed was ten pounds of pulp, and Mr. Allen thinks that 
this is too large for grown sheep, and that seven or eight pounds is 
rather more than should be fed to lambs. He thinks that next year 
they will feed even less pulp, not exceeding ten pounds for mature 
shéep, and seven pounds for lambs. In the next table, taken from the 
Breeders’ Gazette of June 19, 1901, page 1140, is given the results of 
the work at Ames. 


382 STATE BOARD OF AGRICULTURE. 


NUMBER AND WEIGHT OF SHEEP SOLD. 


= +o Weight 
No. | Weight. | op weoi, | Total. 
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The next table is the average weights, received and sold, and gain. 


Weight | Weight 
whenre-| when (Gain. 
ceived. sold. 
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“The wethers were on feed one hundred and fifty days, the lambs 
were on feed one hundred and fifty-eight days, the ewes were on feed one 
hundred and twenty-six days, so the average feeding period of all the 
sheep was 147 days. 

“Here is our sheep feeding account in 1900-1901: 


Nprber Sof sheep TeCeLV Gd. f coo), 6 daa Sa tenias © 5.505 oR TSO » arsinietnts ee le 31,048 

Ninmiber: Shipped: = si 522 Aq e suieuess oes lel siege oie eevee wo levaratece ov «ate scieds [at ot a nn 30,077 
olds at “AMOS: : os hae daisltaceee bk wid a kyped one eines ie wletela. Pe = ook or eel ee 35 
Oitlel (001s Cea eee SON SA Ori Mares Artem cio irc 2 44 
LL <i arr or Tesh ere CMA eR Raa more Mreec rs 892 


31,048 31,048 


Per cent of deaths, 2.87. 

Total grain fed, 4.775,084 pounds. 

Hal fed, 7,871,000 pounds. 

Grain, per head, 155 pounds. 

Hay, per head, 255.5 pounds. 

Average grain per head per day, 1.054. 

Average hay per head per day, 1.73 pounds. 
Average weight of sheep when sold, 107 pounds. 
Average weight of sheep received, 82 pounds. . 
Average cost per head, $1.7728. 

Cost per pound of gain, $0.0709. 

Total cast per head per day, 1.2 cents. 
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“Our feed of grain per day is small, as-you see. The feeding period 
was rather long. The percentage of deaths is too large, principally be- 
cause of the protracted feeding period. The effect of pulp noted above 
was not perceived until after the sheep had been a couple of months 
on feed, and some might prefer to crowd the sheep with grain and pulp 
and shorten the feeding period. My own preference would be in the 

case of sheep feeding, in our sheep barn, to feed less than a maximum 

quantity of pulp and a small feed of grain, with a correspondingly 
larger feed of sorghum, corn stover, hay, etc., which we cut before 
feeding, in order to save waste. It is not desirable to make a rule as 
to this point, as the price of food stuffs and the state of the market 
may make it desirable to crowd the sheep rapidly, or to protract the 
feeding period. 

“As to the quality of the mutton, I had sheep killed and hung in a 
cooler for a suitable length of time during the latter part of the feed- 
ing period, and found the quality of mutton to be exceedingly fine. 

“We have fed pulp to cattle in a limited way, but so far have not 
had enough for our cattle throughout the feeding period. All the prac- 
tical men in actual charge of animals on our farm declare beet pulp 
beneficial to all animals, and this is my own observation. It is good 
for horses, cattle, sheep or hogs, just as beets are greatly relished by 
them all.” 

Turning next to the experience of farmers in our own State, the 
following statements are quoted as showing opinion of pulp as a feed 
for dairy cows, and fattening cattle. 

Honorable T. F. Marston, of Bay City, fed during the last campaign 
fifty-five registered Jerseps partly on beet pulp, hauled fresh from the 
factory each day and fed unfermented. The milk was sold to regular 
customers in Bay City. The cows had been receiving two feeds per 
day of carn silage, with hay and grain. The pulp was substituted for 
one feed of corn silage, the hay and grain remaining the same. No 
shrinkage in the yield of the herd was noted when the change was made 
from silage to pulp, nor was there an apparent increase when the change 
was made back to silage. 

Thomas Fitzgerald, near Alma, fed forty-five steers during December, 
January and February. The ration consisted of fodder corn that would 
go about thirty-five bushels of ears to the acre and beet pulp. They 
came out in the spring in good condition. Mr. Fitzgerald also found 
that his cows gave three to five quarts of milk more when fed pulp 
than when the pulp was withheld. He fed a hundred ewes nothing 
but pulp through November and December, while the ewes were run- 
ning on meadow. They seemed to do as well on the pulp as they did 
later on drilled corn. The lambs came strong and yigorous, and grew 
well the following summer. 

Mr. Fred Church, of Alma, has fed pulp for two winters. In Decem- 
ber of 1899, he was feeding twenty-two head of cattle. He found that 
the cows did as well in February and March on pulp as they did in June 
on grass. He was feeding drilled corn, but no hay. He continued the 
full ration of this roughage when the pulp was added. 

Fourteen yearlings were carried through the winter with cornstalks 
and pulp. The steers came out sleek and in excellent condition in the 
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spring. Mr. Church believes that beet pulp saves one-third of the 
coarse fodder, while maintaining the stock in good condition and keep- 
ing the dairy cows in full flow. 

Mr. Byron Nevins, of Alma, has carried twenty-five sheep through 
the winter on four bundles of fodder daily with two bushels of pulp, and 
had them do well. The lambs were strong and healthy. To his cows 
he gave cornstalks, hay and grain as usual, and added daily a bushel 
and a half of beet pulp each. He is sure that the pulp saved one-half of 
the coarse fodder, and kept up the flow of milk. 

Mr. P. C. Smith, of Bay City, has wintered young stock and fed dairy 
cows on pulp. He is certain that the pulp not only saves rough fod- 
der, but maintains the milk flow, and keeps the young cattle in better 
condition than they could be maintained without succulent food. 

The pulp at the Alma factory has been entirely consumed. At Bay 
City but a very small proportion of the total output has been taken 
away. At Rochester possibly a third of the pulp has been fed. At 
the other factories the amount carried away is a very small proportion 
of the total product. 


TESTIS AT EXPERIMENT STATIONS. 


At the Cornell University Experiment Station in New York tests 
were made with the feeding value of pulp in the winters of 1898-99, and 
1899-1900. 

In the first experiment the plan was to feed the beet pulp in alternat- 
ing periods with corn silage, feeding the same amount of pulp daily as 
of silage. Five cows were used in the experiment. 

In the second experiment the cows were fed all the beet pulp they 
would readily consume, while the amount of hay offered them was the 
same with beet pulp as with corn silage. The cows consumed from 
seventy-five to ninety-five pounds per day of the pulp. They.were fed 
eight pounds per day each of a grain mixture composed of two parts of 
gluten feed, one part sugar corn feed, and one part of wheat bran. 
The usual records were kept of milk and fat. 

A survey of the records show that the cows did quite as well on the 
beet pulp as they did on the silage. They consumed about equal 
amounts of dry matter per thousand pounds of live weight, and re- 
quired nearly the same quantity of dry matter for a hundred pounds- 
of milk and a pound of fat whether the food was silage or pulp. The 
conclusions drawn from the experiment by the authors are as follows: 

“The cows, as a rule, ate beet pulp readily and consumed from fifty to 
one hundred pounds per day, according to size, in addition to the usual 
feed of eight pounds of grain, and six to twelve pounds of hay. 

“The dry matter in beet pulp proved to be of equal value, pound per 
pound, with the dry matter in corn silage. 

“The milk producing value of beet pulp as it comes from the beet 
sugar factory is about one-half that of corn silage. 

“Beet pulp is especially valuable as a succulent food, and where no 
other such food is obtainable it may prove of greater comparative value 
than is given above.” 

In the winter of 1898 an experiment was undertaken at the Michigan 
Station with milk cows to test the value of beet pulp in comparison 
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with sugar beets and dry feed. Twelve cows were divided into three 
groups of four each. After a proper preliminary period there was sub- 
stituted for the corn silage, with one group beet pulp, with the other 
sugar beets, while from the third the silage was removed and the loss 
of dry matter thus entailed supplied by additional hay and grain. All 
the cows received daily not far from fifteen pounds of hay, ten pounds 
of bran and five pounds of corn meal. They ate in addition about twenty 
pounds daily of sugar beets or forty to sixty pounds of the pulp. 

Group one was fed five weeks with pulp, then during one week the 
pulp was gradually removed and for the following five weeks the cows 
received the same ration of grain and hay as formerly, without the 
pulp. Group two was fed dry feed for five weeks, then in an interven- 
ing week pulp was gradually added, and given for the following five 
weeks. ‘To group three sugar beets were fed for the entire period of 
the experiment. 

The four cows in group one consumed 4,623 pounds of pulp; 1,675 
pounds of hay, and 1,677 pounds of bran and corn. In the five weeks 
without pulp they ate 1.869 pounds of hay, and 1,868 pounds of grain. 
In other words, when given no pulp they ate 94 pounds of hay, 127 
pounds of bran, and 64 pounds of corn more than when receiving it. 
This 385 pounds of dry feed may therefore be considered equivalent to 
the 4,623 pounds of pulp. While receiy ing pulp the cows gave 3,733.0 
pounds of milk, and 128.42 pounds of fat. In the five weeks without 
pulp they gave 3,386.8 pounds of milk, containing 130.27 pounds of fat. 

Group two ate 4,840 pounds of pulp in five weeks, receiving it the 
second five weeks of the test. With the pulp they ate 1,706 pounds of 
hay, and an equal amount of bran and corn. In the first five weeks 
without pulp they ate 1,780 pounds of hay, and an equal amount of 
bran and corn. The cows ate, therefore in the period without pulp 148 
pounds of grain and hay or 74 pounds of hay, 50 pounds of bran and 
24 pounds of corn more when not receiving pulp than when it was fed 
them. 

In the first period of five weeks, without pulp, group two gave 3,456.8 
pounds of milk and 128 pounds of fat. In the second period, with 
pulp, the yield was 8,525.6 pounds of milk and 131.25 pounds of fat. 
Combining the results of the two groups, one of which received the 
pulp the first five weeks and the other the second, we find that when 
having the pulp they ate 268 pounds of hay, 177 pounds of bran, and 
93 pounds of corn more than they consumed when eating the 9,463 
pounds of pulp. The yields on pulp were 7,258.6 pounds of milk and 
259.67 pounds of fat; in the periods without pulp the yields were 6,843.6 
pounds of milk and 258.27 pounds of fat. As far as fat is concerned, 
therefore, the yields with pulp and without may be considered indenti- 
eal. Comparing the feed, then, it might be assumed that the 9,463 
pounds of pulp were as effective as the 268 pounds of hay with the 172 
pounds of bran and 93 pounds of corn. 

A study of the changes in weights of the cows is interesting as bear- 
ing upon the influence of the pulp on the body of the cow. Without 
taking up the cows individually it is enough for the purpose here to 
record that group one gained 207 pounds in weight on pulp and lost 
17 pounds when the pulp was withheld. Group two lost 81 pounds 
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during the five weeks at the beginning of the test, when they had no 
pulp, and gained 130 pounds in the last five weeks, when they had pulp. 

Group three had beets throughout the test. The four cows ate in 
the first five weeks 2,800 pounds of sugar beets, 1,621 pounds of hay, 
1,080 pounds of bran, and 540 pounds of corn. In the second five weeks 
they ate 2,800 pounds of sugar beets, 1,643 pounds of hay, 1,094 pounds 
of bran, and 547 pounds of corn. Their yield in the first five weeks was 
4,033.3 pounds of milk and 143.95 pounds of fat. In the second five weeks 
it was 3,646.1 pounds of milk and 135.83 pounds of fat. One cow in the 
group gained 95 pounds in the first period and lost three in the second, 
the other thre cows lost 40 pounds in the first period and 11 pounds 
in the second. 

The cows kept in very thrifty condition when fed the pulp, the hair 
yas sleek and the bowels normal. 

sefore putting the cows on this test they had received a full ration 
of corn silage, with sufficient hay and grain to balance the ration. 

Through the courtesy of Mr. A. W. Wright, of Alma, the station was 
allowed to weigh certain steers which were being fed on one of his 
farms, and to make notes on their behavior during a test to compare 
rations with pulp with the same rations without pulp. Fifty steers 
were used in the test, which began December 10, and continued three 
months, or until March 12. Thirty steers were fed pulp with hay, 
shredded fodder and grain, and twenty a similar ration without the pulp, 
In the period mentioned the thirty steers made a total gain of 3,880 
pounds, or 129.33 pounds per steer, equal to 1.42 pounds per head per 
day. Without pulp the twenty steers gained 1,245 pounds, 62.25 pounds 
per steer, or an average per day per head of .68 pounds. 

The thirty steers fed pulp consumed in the period 150,745 pounds 
of pulp, 23,270 pounds of hay, 6,720 pounds of grain, and 10,680 pounds 
of shredded fodder. The twenty steers without pulp ate 21,015 pounds 
of hay, 4,480 pounds of grain, and 14,400 pounds of shredded fodder. 
A comparison of the dail ration per steer is as follows: 


ae Shred- ; 
Pulp, Ibs./Hay, Ibs.) GTi") | ded foa-| G3i™ 
5 der, lbs. 7 
WWA Ug OU Unengecaeo ona SOC (BOL COO OD SaGGm, Onencnbrsboorsccges 54.6 8.3 2.4 3.8 1.4 
POV AUPLOTNG POUT Pea mio ogo ore. c osale ters leje'e 0 win'ole ip eicio/a eratehmcejeistoloie o/h aiajniai|| Pins Wien 11.4 2.4 78 -68 


For one hundred pounds of gain the amount of feed required with 
the two pens of steers would be as shown in the next table. 


Shred- 
Pulp. Hay. Grain. ded 
lbs. lbs. lbs. fodder. 
lbs. 
WACK OU GPU 22 oia.sicictcicp oie c wiaje o sicierelstensia ow avin 6 Oiaie efuleswibir’ win ohms) etetaloiajecniL sin letel ohare 1,686.7 359.8 1,156.6 
IWitkispiilip saeeae. 6 kochiccos oes oeehs oe oad ne nee eater eae mee 3,885 v0. 173.2 275.3 
Amounts saved by the pulp. ............ccecccerecceccnceesessleceeeeeces 1.086.7 186.6 881.3. 
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The grain consisted of a mixture of corn and sugar beet seed ground 
together. No money value, therefore, can be placed upon it. The hay 
was a fair sample of clover or clover and timothy mixed. The shredded 
fodder was hardly better than cornstalks and somewhat mouldy. No 
attempt was made to crowd the steers as the very small grain ration 
allowed abundantly testifies. It was Mr. Wright’s desire to carry the 
steers through the winter as economically as possible to fatten the 
following summer on grass. 

On the farm of A. M. Todd, at Pearle, Michigan, a similar experi- 
ment was carried forward later in the season. In this experiment, as 
in the other, the steers used were such as could be picked up in the 
surrounding country, and therefore represented all breeds and combi- 
nations of breeds. Twenty of these steers were divided into two lots, 
ten each, similar in condition and apparent feeding ability. 

The pulp used had been hauled from Holland on cars during December 
to Pearl station and then on wagons two and one-half miles to the 
farm, where is was preserved in the silo. The steers had been fed pulp 
for some time prior to the beginning of the experiment. 

The weights of the steers, gains and the feed consumed are given in 
the following table: 


| | 
eet Ei 
Jane ee Gain. Pulp. | Hay. Bran. | Corn. 
Tbs: hse lbs. lbs | Ibs. lbs. lbs. 
“TUES aoe ae 9,001 | 10,224] 1,223] 13,775 | 4,470 620 | 5,350 
MUNUieRreORDID. J) 054 sche. aechnie a. 9,216 | 10,159 4B; he dee 4,470 620 | 5,350 


Here was a difference in gain of 280 pounds in favor of the ten 
steers receiving pulp. To offset this gain there was the value of the 
13,775 pounds of pulp and the trouble of handling it. 

After the fourth of March for three weeks the same steers were 
kept in the same lot and one change made in the feed. Instead of feed- 
ing both lots alike, the lot receiving no pulp was fed all they would 
eat of the dry feed. The results are given below: 


| 
a rok } 
ed ia Jil | Gain. | Pulp Hay Bran Oats. | Corn 
mee Tal tapos TIL RAT SLES lbs. lbs. Ibs. Ibs. 
| lbs. Ibs. | 
——- i —— ~ See 
NE RE Fei | 10,294 | 10,592 | 368 | 7,875 | 1,890 | 234 562 | 2,314 
Without pulp.........-..-. | 10,159 | 10,376 | ied ac duce 27100 260 625 | 2,575 
SRM IRE arta SE Pe <:iclemee ane ee es Cee 210 26 63 261 
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The following table gives the amount required in each case for a 
hundred pounds of gain. 


| Pulp. | Hay. Bran. | Oats. Corn. 


$$ | | - 
Oey 1 eee ROE RAS Fens ee. Bea B er 967.7] 119.8] 288.0 | 1,186.6 
1 EAT aR a Nie a tr eg S| Ne Sy i che | 2,140 513.6 63.5 152.7 | 628.8 
CEPR ED nh RGA CE Ae ah PBC oe 2 | sien | 454.1] 56.3 | 135.3 | 657.8 


These results indicate that in this experiment 2,140 pounds of pulp 
Was equal in efficiency to 454.1 pounds of hay, 56.5 pounds of bran, 135.3 
pounds of oats, and 557.8 pounds of corn. 

Before definite results can be stated or the efficiency of pulp in 
units of other feeds repeated experiments will have to be made. Enough 
has been done, however, to demonstrate the truth of the proposition 
that beet pulp is too valuable a feeding stuff to go to waste and that 
it has a comparative value sufficient to warrant its transportation to 
considerable distances, especially where the farmer has no other se- 
culent food. It is the universal experience of those who have fed it 
that it keeps the animal in splendid condition and adds to the efficiency 
of the other items in the ration. 


THE LIME CAKES. 


In the process of extracting sugar from beets it is necessary to 
clarify the syrups by precipitating various gummy substances with 
lime and carbonic acid gas. The syrups holding the impurities and 
lime in suspension are filtered and the residues taken out by the filter 
from the so called press cakes or lime cakes. These lime cakes haye a 
double interest to the sugar producer. They are liable to contain an 
excess of sugar which involves a loss to the factory and on the other 
side they furnish a useful fertilizer to the beet grower. For each hun- 
dred pounds of beets sliced there will be approximately ten pounds 
of this lime cake, which after being washed, should contain but little 
sugar. They should contain, however, at least one per cent of phos- 
phoric acid and a half per cent of nitrogen. Naturally, the bulk of 
the material is lime and since in our State many soils are acid and 
most soils are benefited by lime the use of this by-product of the 
sugar factory is to be encouraged. 

Unfortunately, as they come from the filter presses these cakes are 
wet and soggy, making it a rather difficult job to get the lime evenly 
distributed through the soil. If allowed to lie in piles for some months 
the texture becomes more friable, and the breaking up of the cakes 
easy. 

THE OSMOSIS WATER. 


This waste product is valuable solely for the potash which it con- 
tains. It may be used by the farmers near the factory in irrigating 
ditches or spread by other means over the soil to utilize the potash 
which it contains. 
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MOLASSES. 


A yield of fifteen tons of beets removes from each acre 66 pounds 
of nitrogen, 30 pounds of phosphoric acid, and 144 pounds of potash. 
In the sugar factory these minerals appear in the by-products. Part 
of the nitrogen and most of the phosphoric acid are found in the press 
cakes, and the potash in the osmosis water and the waste molasses. 
The molasses contains on the average, nitrogen, 1.46 per cent; phor- 
phorie acid, .05 per cent; and potash, 5.63 per cent. 

It is evident at once that this molasses is a valuable fertilizer for 
the potash and nitrogen which it contains. German farmers have found 
it a very useful stock feed, either when mixed with the regualr ration 
or when added to dried blood, dried beet pulp, or even peat and re- 
dried. Experiments are not at hand to indicate the value of beet mo- 
lasses in units of well-known feeding stuffs. All that can be said now 
is that as the output of the factories increases the farmers must utilize 
the pulp and molasses as feed for live stoek and thus return the valu- 
able plant food removed by the crop of beets to their farms or the soil 
will rapidly deteriorate. Beets are a trying crop at best, and the only 
way that the fertility can be at all maintained is by increasing the 
number of cattle and sheep fed in the vicinity of the factories in the 
same proportion that the land devoted to beets increases. Commercial 
fertilizers alone will not maintain the fertility of the soil because they 
cannot directly supply the humus. On the other hand, the utilization 
of the by-products of the factory as stock food guarantees the per- 
manence of the fertility of the soil, if indeed it does not insure an in- 
crease in richness. In Germany and France statistics show that while 
the sugar factories have demanded a large acreage for the produc- 
tion of beets they have not lessened, but rather increased, the export of 
wheat and other cereals from the counties in which they are situated, 
and have at the same time quadrupled the amount of stock fed, and 
have thus contributed in two ways to the financial enrichment of the 
farmers. As the analyses indicate, the molasses contains a very large 
share of the mineral constituents of the sugar beets. It is therefore 
important that they be returned to the farmer. On the other hand, 
molasses is now profitably utilized as a raw material from which alcohol 
and potash are made. It is now a question whether this waste product 
is more valuable for the farm or the alcohol factory. 
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THE AGRICULTURAL STATUS OF THE SUGAR BEET INDUS: 
TRY IN MICHIGAN. 


PROFESSOR J. D. TOWAR, AGRICULTURIST OF THE MICHIGAN EXPERIMENT STATION. 


In establishing and conducting a beet sugar plant in a community, 
an industry is formed that is of universal interest to an extent as great 
as any modern industry can possibly be. It not only is of extreme 
great interest to the farmer and the factory, but it brings 
the farmer and the _ factory into’ business relations with the 
men of every class and industry of the community. The farmer 
who grows beets for a beet sugar factory must so modify his system 
and the labor at his command as to be able to concentrate a very large 
amount of labor in a particular direction during certain portions of 
the season. To accomplish this he must employ more labor than is 
commonly found in the rural districts. In the growing of the products 
to which the ordinary farmer is accustomed there is but one object in 
view, and that is to grow the largest possible amount of the product, 
regardless of the quality. In the growing of beets for factory purposes, 
the quality or percentage of sugar in the beets is a factor in their pro- 
duction of importance equal to that of large tonnage. These two points 
the securing of labor for the busy periods in the production of the crop 
and the selection of the soil and management of the crop to produce 
the highest percentage of sugar, may be mentioned as the two most im- 
portant points for consideration on the part of the farmers. 

It is the practice for the sugar company through their agents to go 
among farmers previous to the year’s campaign and secure written 
contracts for the growth of the necessary crop for the factory. 

The wording of these contracts is such that the farmer is pledged to 
grow his certain acreage, selling the product to the factory at a stipulated 
price, determined by the percentage of sugar and purity of the beets. 
Owing to the fact that numerous swindling agents have traversed 
the country in the past procuring written contracts from farmers, the 
average farmer is somewhat averse to signing his name to any paper 
that will bind him to a thing with which he is not thoroughly familiar. 
The sugar company invests a large amount of money in the establishing 
of a sugar plant, and without some security of the production of a 
crop of beets with which to run the factory no corporation would feel 
justified in expending its money in the building and equipping such a 
large institution. It is, therefore, absolutely necessary that the fac- 
tory know and have in a secure form the exact number of acres that 
it may depend upon for its season’s campaign. The contracts are care- 
fully worded so that no penalty shall be inflicted on the farmer who 
fails to produce the crop except that the factory retains a certain 
claim upon it after the beet seed is sown. 


THE SEED. 


Another clause in the contract is one relating to the seed. Every 
factory requires its farmers to use the seed furnished by the factory, 
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which in the past has always been supplied to the farmers at a price 
cheaper than it could be bought of the wholesale seed dealers. It should 
be understood that the sugar beet seed used in the growing of beets 
for the manufacture of sugar is a very different article from the beet 
seed that our farmers have been in the habit of growing, and also from 
that offered for sale by the large seed dealers. In this connection, as 
well as in the clause of the contract requiring the number of acres to be 
grown, no factory could hazard its season’s business in growing beets 
from seed of an unknown and unreliable source. It is barely possible 
that it will not be necessary for the factories to insert this clause in 
their contract after the beet growers are educated to the importance 
of securing only the very best kind of beet seed. The present system, 
however, guarantees not only to the factory a quality of beets of suffi- 
cient sugar content for profitable manufacture but it insures the farmer 
against the unscrupulous seedsmen who might impose upon him with 
an inferior quality of seeds. The seed thus far used in this State has 
all been imported from European seedsmen of established reputations. 
And while there may be slight differences in the quality of seeds pro- 
duced by the various European seed growers there has been general 
satisfaction on the part of our farmers in this connection. It is hoped 
that the future may see our Michigan farmers producing their own 
seed, and the process of improvement carried on in the same way that 
it has been conducted in the past by our French and German neighbors. 


THE SOIL. 


Before a farmer signs a contract for growing an acreage of sugar 
beets he should have some idea of the adaptability of his soil for that 
purpose. Too many farmers who have upon their low muck lands 
grown in the past enormous crops of roots, have made the mistake of 
assuming that here would be an ideal place for the growth of sugar 
beets. While this land will oftentimes yield the largest tonnage, it 
frequently produces a beet that is profitable neither to the farmer nor 
the factory. From observations at the Michigan Experiment Station, 
corroborated by the recorded experiments of other stations, the soil 
which resembles the loam with a liberal admixture of clay, produces not 
only the beets highest in sugar content but generally a large tonnage, 
and always in the combination of tonnage and sugar content, the crop 
of highest money value. As we depart from the loam by greater ad- 
mixture of clay we produce beets of inferior quality owing to the fact 
of their unshapely form. Usually the tonnage in the heavier soils is 
good, but the quality of the beets is more than correspondingly poor. 
As we depart from the loam with an excess of sand, we produce beets 
well up in sugar content but generally lower in tonnage. There is, how- 
éver, an advantage in employing the lighter soils from the fact that 
they are much more easily worked, can be worked earlier in the spring 
and are not rendered unfit for cultivation so long after a rainstorm. Fur- 
thermore, the lighter soils do not cling so persistently to the beets at 
the time of harvesting, and thus reduce the amount of tare at the factory. 
together with the attendant increased load which is hauled away from 
the farm. Thus we are forced to advise the soils which are generally 
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classed as loam or clay loam as the best for the production of sugar 
beets. 

There are certain low land soils frequently classed as muck but 
which are so thoroughly mixed with alluvial soil, or on which the sub- 
soil is very near the surface, where sugar beets will grow, giving a per- 
centage of sugar sufficiently high to be profitable to the farmer as well 
as the factory. On these soils where such favorable conditions exist 
sugar beets may be grown, provided the common error of growing 
beets excessively large is avoided. Wherever the tendency is for beets 
to grow to an enormous size, say over three pounds each, the remedy 
is to grow them more closely together. As has been shown by numerous 
experiments and analyses, beets weighing from one to three pounds 
give the highest percentage of sugar. Beets even smaller than this 
show a very satisfactory sugar content, but below the one pound size 
they are unprofitabie to grow, owing to the greater expense in hand- 
ling after the crop is ready to harvest. 


TOOLS. 


Fortunately, the expense for tools for growing and handling the 
sugar beet crop is not excessive. Every well equipped farm is provided 
with all the tools necessary in preparing the ground. The ordinary 
grain drill has been used with marked success for sowing the seed, 
while the cultivation of small areas has been and may be successfully 
accomplished with such cultivators as are generally found on a farm 
where mixed husbandry is practiced. In harvesting the crop hundreds 
of acres are successfully and profitably managed without the expense 
of special tools. However, for the farmer who is growing any consider- 
able area it will be to his advantage either to purchase or hire the 
special beet seed drill, the sugar beet cultivator, the beet lifter, and 
a few inexpensive weeders, hoes and topping knives. The average retail 
price for a four row beet drill is $40.00; for a four row cultivator, 
$25.00; for a two row cultivator, $18.00; and for the beet lifters, $10.00 
to $15.00 a piece. Many of these tools can be owned in partnership by 
twe or more neighboring farmers, or could be rented at a nominal price. 
In the older beet-growing districts, however, the practice of each 
farmer owning all the tools necessary for growing his crop has become 
quite universal. 


PREPARATION OF THE SOIL. 


Parallel in importance with the selection of the soil and securing of 
proper seed is the preparation of the seed bed. Unlike most other crops, 
the crop preceding the sugar beets has some influence upon the manner 
of growth of the sugar beet. The crop grown on the ground just prior 
to the growing of sugar beets should not be one that will leave the 
ground covered with coarse herbage which would have a tendency to 
modify the shape of the beets and cut off the soil moisture from below. 
While beets have been grown successfully on corn stubble and heavy 
sod with considerable growth of grass, this particular condition is not 
the best. A wheat or oat or barley stubble, or even clover sod, will 
give much better results. In the plowing and further preparation of 
the soil the one thought should be borne in mind that the sugar beet 
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should grow long and straight, and entirely below the surface of the 
ground. In a soil with a sandy subsoil there is little danger of grow- 
ing beets objectionable in form. But in soils with a heavy clay sub- 
soil it is impossible to grow properly shaped beets with the maximum 
amount of sugar and free from elements objectionable to the mantac- 
turer, without resorting to very deep plowing or subsoiling. Whatever 
the practice may be, the ground should neither be plowed nor subsoiled 
turning under any considerable amount of coarse herbage late in the 
season before planting. Where it is necessary to subsoil there are 
numerous reasons why this operation should be performed in the fall. 
It will give the ground a chance to settle and overcome the danger 
of the beets suffering from drouth by reason of excessive porosity, and 
it will enhance the work in the spring to a very great advantage. If 
coarse manure is to be applied it should be either plowed under late 
in the fall or very early in the spring, followed promptly with the 
roller and harrow, and given sufficient time for the ground to thor- 
oughly settle before the seed is planted. It is much better to apply 
the stable manure to the preceding crop, thereby getting it more thor- 
oughly incorporated in the soil and supplying all of the necessary 
conditions for the best possible results. While it is especially desirable 
to sow the beets as early in the spring as possible, it is equally im- 
portant that sufficient time be given to the preparation of the soil to 
furnish for the beets an ideal seed bed. This can only be done by re- 
peated and continuous harrowing with the best kind of implements. 
There are two ways to overcome the troublesome weeds. First, is by 
sowing very early, that is, the fifteenth to the twenty-fifth of April, 
get the thinning all done so that horse cultivation will entirely care 
for the crop by the time weeds begin to grow at their best. The other 
method is by delaying the seeding time until near the first of June, 
and in the meantime give the soil thorough cultivation, such as will 
allow the weed seed to grow and be very completely killed by the time 
the beet seed is sown. This latter method requires the most thorough 
cultivation to subdue the weeds, but this thorough cultivation will more 
than repay itself in the beneficial results that will follow. 

The cultivation should continue up to the day the beet seed is sown, 
thus giving the beets at least an equal chance with the weeds. 


FERTILIZERS. 


The exhaustive qualities of the beet crop, together with the ques- 
tion of supplying material for keeping up the fertility of beet fields, 
are problems already calling for solution. Observations on the growth 
of crops following the sugar beets indicate clearly that this crop is a 
severe feeder, and notwithstanding the fact that pure granulated sugar 
contains none of the lements of soil fertility, the farmer who hauls 
fifteen tons of sugar beets from an acre of his land removes thereby 
66 pounds of nitrogen, 30 pounds of phosphoric acid, and 144 pounds 
of potash. This is as much in money value of fertilizing material as 
are contained in 77 bushels of wheat, 105 bushels of corn, 158 bushels 
of oats, 3.66 tons of timothy hay, or 400 bushels of potatoes. It is fur- 
thermore true that it is impossible for every man to return to his farm 
the equivalent fertilizing material in the form of sugar house refuse 
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The question then arises what sort of fertilizer shall be employed to 
inaintain the proper supply of plant food. It is found by the experi- 
ence of practical beet growers that the natural manures produced 
upon the farm may be applied to the beet crop at a serious disadvan- 
tage. It is found that it is particularly desirable to apply the coarse 
Inanure some time previous to the time of planting the sugar beet 
seed. We find, however, that the season previous, even as late as the 
autumn previous, is a much better time than in the spring prior to 
seeding. In applying the farm manures to the beet crop, the one pro- 
caution should be taken, that is not to apply it in such a form, or at 
such a time, as to require the beets to grow in the coarse material. 
The beets will surely grow misshapen and furnish a yery low per cent of 
sugar. If the stable manure is thoroughly rotted, and can be well 
incorporated in the soil, it may be applied quite near the time of seed- 
ing, but if it is coarse it must be applied long enough beforehand to 
become thoroughly rotted and mixed with the soil. 

There are some localities where it has become necessary to depend 
upon commerical fertilizers for keeping up the soil fertility. Just 
what fertilizers to apply will depend largely upon the character and 
condition of the soil, but generally speaking a fertilizer rich in potash 
and phosphoric acid will produce a higher tonnage and usually beets 
of better quality. The most satisfactory application made at the Mich- 
igan Experiment Station consisted in unleached wood ashes applied 
at the rate of one ton per acre, sown broadcast on the plowed ground 
about two weeks before seeding, and thoroughly worked into the soil 
with a spring tooth harrow. In addition to the wood ashes which 
supplied a liberal amount of potash, and a moderate amount of phos- 
phoric acid, 110 pounds of nitrate of soda was applied per acre at the 
time of sowing the seed. Of the commercial fertilizers offered in the 
market those which are branded root and vegetable fertilizers will 
probably come nearer the requirements for the sugar beet crop than 
those for grains. One should look for a comparatively high per cent 
of phosphoric acid and potash and for the nitrogen which need not be 
so large in per cent, but it should be in the form of nitric acid, that 
it may be available to the plant during the early stages of its growth. 


SEEDING. 


The operation of sowing the beet seed is one of the simplest and ° 
most inexpensive of any connected with growing the crop. The spe- 
cial beet drill is to be preferred above all other devices that have been 
used for this purpose. The ordinary garden drill may be used and 
has given good results. The most of the grain drills used for seeding 
on the farm have special devices for sowing sugar beet seed, but as 
yet we have seen none that are thoroughly satisfactory. In sowing 
single rows with the hand drill it is difficult to space them at a dis- 
tance apart accurate enough to admit of cultivation with a two-row 
cultivator. Whatever style of drill is used, one thing should be borne in 
mind, and that is to drill at one passing the same number of rows that 
will be cultivated at a single passing, or that will be taken up entirely 
by two or more bouts across the field. That is to say, a three-row 
drill would not be advisable to use where a two-row cultivator were to 
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follow it. The time of seeding is a question of more or less importance, 
although our results so far give us a range of fully one month when 
it is equally safe to sow the seed. The earliest seedings, and they may 
be made in this State as early as April 15, are usually more satisfactory 
than those at the extreme late end of the season. If the beets under 
one management can be sown at several different dates there will follow 
the advantage of a prolonged period for the thinning, cultivation and 
it would be expected, the harvesting. In this locality it has proven 
safe to sow as late as the first of June, and occasional seedings later 
than that have given good results. The tenth to the fifteenth of May, 
however, would probably be considered an average date for seeding. 
The question as to the distance apart to make the rows has been under 
experimentation for a number of years, and still remains in a somewhat 
unsettled state. It is safe to say, however, that from eighteen to twenty- 
one inches will be the standard, and that the adherants to the various 
distances will be subject to individual taste. A depth of three-fourths 
of an inch has proven the most satisfactory, and drills that can be ac- 
curately gauged to an even depth, ranging from one-half to one inch, 
will be the most popular. 

There is, perhaps, no question connected with sugar beet seeding 
that has commanded more attention than that relating to the quantity 
of seed. It seems to be a misfortune that such a large quantity of 
sugar beet seed has to be wasted, for if every seed were planted in the 
right place, allowing for the usual percentage of germination, two 
pounds per acre would probably suffice. Yet the experience of those 
who have grown sugar beets for a great number of years, indicate 
that not less than fifteen pounds to the acre is a safe limit, while many 
experienced growers are using twenty, and even twenty-five pounds per 
acre. So far as our experience has gone, any attempt to economize on 
the quantity of seed by using less than the regulation fifteen pounds 
per acre has resulted generally in a financial loss. 

About twenty-five or thirty days after seeding, depending entirely 
upon the weather, comes the most important of all the operations con- 
nected with growing the crop. The beets at this time begin to show 
their fourth leaf, and if properly seeded show a continuous row which 
must be thinned so that only one beet will stand in each six or eight 
inches of the row. 

While under skillful management a hoe may be used to remove a large 
number of the surplus beets, each beet must be carefully examined, 
the best one in every six or eight inches left, and the remaining smaller 
ones removed by hand. This operation is performed largely by chil- 
dren and women, and is done most profitably by placing a large gang, 
say fifteen or twenty, under the care of a skillful foreman. Where 
beet fields are situated near large cities, the problem of securing help 
for this work is at once solved. There is always plenty of help to be 
found among the boys and grils, and even women of the laboring classes, 
who are anxious for this opportunity to go out in the country and earn 
for a short period the good wages that are paid for this kind of work. 
Large wagons and omnibusses are loaded with beet thinners every 
morning, carried out to the beet fields and brought back again at night. 
Where this kind of labor cannot be obtained the number of acres any 
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farmer can put into sugar beets must be limited to the amount of labor 
at his command. This thinning operation comes at a period when there 
is very little time for the labor ordinarly kept on the general farm to 
be spared from the other work. Furthermore, the operation of thin- 
ning the beets should be done with the greatest degree of promptness 
after the beets are ready to thin, as each day of delay very materially 
increases the amount of work and ultimate expense of growing the 
crop. 

After the thinning is completed, unless the very best of care has 
been exercised in preparing the soil, and the land is naturally quite 
free from weeds, there is still danger of the weeds getting the better 
of the young beet plants. This requires thorough cultivation with 
horse tools, and in the majority of the fields one hoeing with hand 
hoes. With one thorough hoeing, however, after the thinning, there 
ought to be no further need of hand work in the entire management 
of the growing crop. Horse cultivation should be kept up as often as 
once in eight or ten days until the beets have grown so large that it is 
impossible to cultivate them without injuring the leaves. After this 
the beets will so completely cover the ground as to require no further 
attention. There will follow then from six to eight weeks, when a crop 
will virtually take care of itself, make its greatest growth and develop 
the larger part of its sugar. 


HARVESTING. 


This laborious operation, consuming nearly one-fourth of the ex- 
pense of growing the crop, comes at a time of the year when help is 
more plenty. The harvesting period can, unlike the former operations, 
be prolonged from six to eight weeks. The suggestion previously made 
to plant beets at several different dates will improve the chances for 
a prolonged period of harvesting. Beets begin to ripen, or rather ma- 
ture their sugar, shortly after October 1, the exact time depending 
largely on the season. The indications of maturity are visible on the 
leaves, which begin to turn yellow. Approaching maturity is more 
definitely indicated in the analyses of the beets. While the beets are 
growing the analyses show a very fluctuating per cent of sugar con- 
tent, frequently a beet will run very high, though the general average 
is far below the 12 per cent standard. 

Mature beets will run more uniform in analysis, remaining some- 
where near a standard point. The beets for the most part are lifted 
by tools made for the purpose, a large number of which, though nearly 
all built on the same principle, are found in the market. The subsoil 
plow has been used to advantage, while many ingenious farmers have 
utilized various tools with special attachments, for this purpose. So 
far no tool has been successfully built that will do a complete job of 
topping. This operation is performed by hand, using, preferably, a 
special knife. After the beets are pulled and topped the vegetable 
crate is perhaps the most important tool in handling the crop. The 
further management of the crop is in the hands of the sugar manu- 
facturer. 


Interior of Factory of SAGINAW SUGAR COMPANY, in process of construction, 1901. 
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THE BEET SUGAR COURSE AT MICHIGAN AGRICULTURAL 
COLLEGE. 


F. S. KEDZIE, M. S.,. ADJUNCT PROFESSOR OF CHEMISTRY AT THE MICHIGAN AGRICULTURAL 
COLLEGE. 


Four years ago when the Michigan Sugar Company started on 
their first campaign, there were no citizens of Michigan who had suffi- 
cient knowledge of the processes of manufacture of sugar from beets 
to be of and assistance, except as general helpers. At that time all 
the work involving the chemical control of the factory process and 
the testing of the beets as received at the sheds had to be done by 
men with previous experience, obtained outside of Michigan either in 
Europe, in the beet sugar course given by the Nebraska State Univer- 
sity, or learned in some factory, usually from some person with strong 
foreign accent and a decided aversion to teaching a Yankee anything 
about the business. It seemed obvious that the new industry should 
give employment to Michigan young men, and that here at the Michigan 
Agricultural College, a brief course, covering the main features of.the 
factory process and its chemical control, would be of interest and pro- 
fitable to those of our students who desired to take it. 

In the spring term of 1899, Mr. J. V. Wolf, Jr., chemist of the Mich- 
igan Sugar Company (a graduate of the Nebraska State University 
and Sugar School) gave a four weeks course on the chemistry of beet 
sugar manufacture to 15 of our junior and senior students. Four of 
this number had employment during the campaign that year, two at 
Alma, one each at Bay City and Rochester. 

It was apparent from the beginning that the instruction necessary 
to impart a useful knowledge of the subject could not be given in so 
short a time. So the following year, January 1, 1900, a three months 
course was inaugurated. In addition to the chemistry of sugar manu- 
facture, instruction was given in the production of the crop, Professors 
Smith and Towar giving lectures on proper selection of soils, pre- 
paration of the seed bed, fertilizers, thinning, weeding and cultiva- 
tion of the beets. These lectures were supplemented by field work done 
by each student. 

Professor Wheeler in a course of lectures discussed the botanical 
origin and history of the sugar beet, and the fungus diseases which 
attack the beet plant. This course was supplemented by laboratory 
work in testing beet seed for purity and vitality. In this manner each 
student learned how to determine which of two samples of seed showed 
greatest germinative strength. The chemical instruction and the in- 
struction in the work of the factory, which constituted the largest pro- 
portion of the work, was given by Mr. Alfred N. Clark, who having had 
factory experience, and being a competent chemist and engineer, was 
well prepared to make the details of the process and the chemical con- 
trol clear to the students. During the campaign following (1900), we 
had eleven men from our school working in Michigan factories. The 
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next year, from many young men, who had gone into factory work as 
helpers, came applications to enter the sugar school. Many of these 
men had but a very slight knowledge of the chemistry of the process 
by which sugar is extracted, and in order to understand it and be of 
better service and capable of filling better positions in the work of 
the factory these men needed more time than our regular college 
students, who had taken the full course in chemistry. 

To meet the demand of this class of men, we lengthened the course to 
six months, beginning January 1, 1901 and continuing it to July 1. 
Kighteen men completed the work and all of them are now employed in 
Michigan factories, filling positions as beet testers, assistant chemists, 
ete. ; 

The work of chemical instruction in the school is purely elemen- 
tary. Its aim is to make clear a knowledge of the process by which 
sugar is obtained from beet juice. The student also is taught how 
the various steps in the process are controlled by chemical analysis. 
He makes these analyses himself and thus learns how the factory su- 
perintendent is guided in his work, and can therefore render to him 
more intelligent assistance. The object we seek to attain by our course 
of instruction is two fold, viz., to give Michigan young men an oppor- 
tunity to work into the business understandingly, and to help the manu- 
facturer by supplying him with intelligent trained men. 

The efforts of the College to train this class of men has been fully 
appreciated by Michigan sugar factory managers. There is a demand 
for more men this year than we can supply and it seems plain that if 
all the factories now projected for next year are completed and put in 
operation the call for trained men will be still more urgent. 


HOW THE BEET SUGAR INDUSTRY IS GROWING. 


BY RAY STANNARD BAKER, M. A. C., CLASS *89. 


(From Review of Reviews, March 1901, by permission.] 


“The Evolution of Human Diet” is one of the fascinating books that 
is yet to be written. When it does appear it will contain much that is. 
curiously interesting about sugar and how it has invaded the world’s. 


pantry. A chapter on this subject might well be given the title, 


“Sugar vs. Pork.” It seems odd to link together such foods as sugar 


and pork, and yet the more sugar man eats the less pork he needs, each 
serving the same purpose in the human system, that of fuel to supply 


heat and energy. Fifty years ago sugar was a rare luxury, of poor 


quality and high price; our grandfathers obtained the heat and energy 
which their bodies required largely from pork and other fats. Then 
sugar grew cheaper, it was a vegetable product pleasant to the palate, 


easily kept and pure in quality, and the consumption of it grew in 


_s 
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enormous proportions, no doubt cutting heavily into the pork industry. 
Today it has become a table necessity, and the amount of it eaten every 
year is increasing at a rate out of all proportion to other foods. Next 
to the English the Americans are the greatest of all consumers of 
sugar, and the total of our purchases yearly is far greater than that of 
any other nation. We eat over 2,000,000 tons a year, or nearly 63 
pounds of every man, woman, and child in the country. That means 
one and one-fifth pounds a week. Twenty years ago the consumption 
was only 38 pounds annually for every person—certainly a striking 
evidence of the growing use of sugar. It is said that the Americans 
are the greatest eaters of sugar in the world. The English consume 
a greater quantity—over 86 pounds per capita—but much of it goes 
into fine marmalades, jellies, and so on for exportation purposes. After 
the Americans, the Danish and Swiss are the greatest sugar eaters, 
and then in order come the Dutch, the French (with 30 pounds a year 
for each person), the Germans, and the Swedes. The southern peoples 
of Europe, the Italians, Spanish, Grecians, and others are very light 
consumers of sugar, partly because they have not the wealth of the 
northern nations, and partly because they live in a warm climate where 
they do not need heat-producing foods. Generally speaking, sugar is 
one of the indices of national progressiveness; the more enterprising 
and energetic a people, the more sugar they eat. 

Sugar has not risen to its present prominence among commodities 
without working great changes in agricultural conditions, even to the 
extent of causing wars, for commercial economists show that the Span- 
ish-American war grew directly out of the conflict for supremacy be- 
tween the sugar beet growers of Germany and the cane sugar growers 
of Cuba, Porto Rico and the Philippines. The wonderful success of 
science and brains applied to sugar production in Europe enabled the 
Germans to undersell the Cubans, thereby causing the discontent and 
hardship which finally led to the Cuban insurrection against Spain 
and the subsequent interference of the United States. Cane sugar and 
beet sugar are exactly the same in composition, in appearance, and in 
taste, but the struggle between the growers of these two great sources 
of production has not yet seen its conclusion. A comparatively few 
years ago beet sugar was almost unknown; the world’s sweets came 
entirely from the cane, and the semi-tropical countries where cane 
grew most luxuriantly earned all the profits of the industry. Today, 
more than half of the world’s sugar is made from beets. The northern 
races have again outstripped the southern races. It is probable that 
many Americans, thinking they are using sugar from the cane of Cuba 
and Louisiana, are in reality eating sugar from the beets of Germany, 
or California, or Michigan. 


WHY DO WE IMPORT SUGAR? 


Sugar is one of the few great commodities in the production of which 
the United States is weak and dependent. In almost all of the great 
necessaries of life—food, clothing, fuel, and shelter—the country is 
more than self-supporting, but in the matter of sugar we are largely 
dependent on foreign supplies. And our sugar bill is the largest by far 
of any of our foreign accounts—twice that of coffee, which stands next 
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in prominence, and much greater than that for india rubber, tea, silk 

hemp. Every year we pay about $100,000,000, or $1.55 for every 
man, woman and child in the country, to foreign countries for sugar. 
Indeed, out of more than 2,000,000 tons of sugar which the United 
States consumes annually we produce a paltry 270,000 tons, mostly from 
the cane fields of Louisiana. This does not include the production of 
the new island possessions, Porto Rico, Hawaii, and the Philippines; 
but these would add only 460,000 tons to our production, still leaving 
us to obtain much more than half of our sugar from the foreigner. And 
all this in the face of the fact that so good an authority as Secretary 
Wilson of the Department of Agriculture says 

‘We have no more need to import sugar than to import wheat.” 

Secretary Wilson spoke from a thorough knowledge of the remarkable 
strides made during the past two or three years by the sugar beet in- 
dustry in this country. The American farmer has suddenly discovered 
that he can raise with large profit as good sugar beets as there are in 
the world, and the American manufacturer has learned that he can 
make those beets yield the highest grade of pure sugar. Twelve years 
ago the total production of beet sugar in America was 255 tons; six 
years later the production had jumped to 16,000 tons, and last year 
(1899) the production was about 80,000 tons. For 1900 those who 
know predict a production exceeding 150, 000 tons, nearly doubling the 
output of a year ago and making the beet sugar yield of the country 
nearly equal to the cane sugar yield. And thus, out of almost nothing, 
the United States has built a sugar industry in half a dozen years, the 
output of which this year will be about double that of the island of 
Porto Rico. And the work has barely begun. In 1898, Michigan had 
one sugar beet factory; two years later in 1900 she had ten factories. 
In California the largest beet sugar factory in the world has just been 
completed, larger than anything in Europe, although Germany has been 
years at the business. This enormous factory cost $2,750,000, and it 
will turn out upward of 400 tons of sugar every day, using 3 000 tons of 
beets for the purpose and consuming yearly the product of 30,000 acres 
of land. Capital is always shy about venturing into new industries, 
but it has taken beet sugar making to its heart. Indeed, one who 
reads of the growth of the industry in Illinois, Nebraska, Colorado, 
New York, Iowa, Minnesota, New Mexico, and other states can hardly 
resist the contagion of the beet sugar enthusiasm. At the rate at 
which the industry is now growing, it will be only a few years before 
the United States will supply her own sugar needs, great as they are, 
thereby keeping at home the large profits of growing the beets and 
manufacturing the sugar, and saving the expense of shipping the sugar 
hundreds or thousands of miles. 


ENCOURAGEMENT FROM WASHINGTON. 


Sugar beet growing is typically a new industry, born of scientific 
investigation and intelligent governmental encouragement. In the first 
place, the sugar beet is nothing more than the ordinary garden-beet, 
bred and developed by years of careful selection until it produces a 
very large percentage of sugar. To the Germans belongs the credit 
for working out this development, and for beginning the manufacture 
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of sugar from beets. Their success encouraged other nations in Europe 
to take up the industry, and more recently it obtained a foothold in 
California. But it was not until the United State Department of Agri- 
culture began a campaign of systematic sugar beet education and ex- 
perimentation that the industry showed sign of spreading widely over 
America. It required faith and perseverance to induce men of capital 
to venture upon an unknown industry, the profits of which, 
uncertain enough in themselves, were dependent on the efforts of farm- 
ers who never had grown sugar beets, and who were reluctant about 
undertaking a doubtful new crop which cost much more money and 
labor to grow than any other common crop. 

Fortunately, however, the agitation was begun just at the close of 
hard times in 1897, when the farmer was discontented and willing to 
try new things. At the same time capital, which had been timidly with- 
holding from investment until times were better, was eager to investi- 
gate new and promising chances, such as the sugar factory industry 
might afford. The government in 1897 imported from Europe a large 
quantity of sugar beet seed, and distributed it free among the farmers 
of various states, upon condition that beets should be grown and 
samples sent for examination. When the samples came in the analysis 
showed that many were very rich in sugar, much richer than the ordi- 
nary crops of Europe, especially favorable results being obtained from 
the Pacific Coast states, from Colorado, and from the great central states 
of Michigan, Wisconsin, Iowa, Nebraska and Illinois. Other states also 
showed excellent results. Interest was everywhere awakened and some 
of the states, through their agricultural colleges and experiment sta- 
tions, took up the work of promotion vigorously, and in several cases a 
bounty was offered by the legislature for all beet sugar produced. In 
Michigan, Dr. R. ©. Kedzie, chemist of the Agricultural College, and 
Prof. C. D. Smith, director of the Agricultural Experiment Station, 
wrote bulletins, made speeches to farmers, talked with capitalists, 
visited the beet fields, indeed, made a business of assisting the new in- 
dustry. As a result, Michigan built ten factories in two years, and 
the cheapest of them did not cost less than $300,000, and several of them 
cost very much more. Other states were only a step behind. Certainly, 
there never was more conclusive proof of the value of intelligent scien- 
tific and educational etfort in building up a new industry. The work of 
the Department of Agriculture and of the Experiment Station and the 
Agricultural College in the single State of Michigan has thus added, by 
conservative estimate, from 20 to 50 per cent to the value of the lands 
suitable for beet growing in the vicinity of many of the factories, and 
it has created a new source of employment for a large number of work- 
ing men and women. 


SOME RESULTS IN MICHIGAN. 


Recently I visited some of the beet fields of Michigan in company with 
Dr. Kedzie and was shown through the pioneer factory of the State at 
Bay City. There are three factories here within a radius of two miles, 
and there is no better chance anywhere to see the new industry at its 
best. In fact, sugar beet growing and sugar making have appeared 
as the salvation of that part of the State. Fortunes were once made 
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in central Michigan from the pine timber industry, but the forest lands 
are now practically denuded, and the great sawmills, one after another, 
have been closing, leaving no other great industry to take the place 
which they filled. Capital had accumulated, and being driven from 
the old channels of activity, took up with avidity the manufacturing 
of beet sugar. Nor is this a merely local condition; in many parts of 
the United States sugar beet raising has appeared as the salvation of a 
failing community. 

Here around Bay City the land is flat and rich. It is settled largely 
by Hollanders, with a liberal admixture of Americans of other origin. 
The farms are small and thoroughly tilled, and when the farmers were 
first approached by the representatives of the sugar factories they 
showed much more than ordinary willingness to take up the experiment 
of sugar beet raising. This enterprise on the part of the farmers is the 
more surprising, because sugar beet culture represents an entirely differ- 
ent kind of farming from that usually practised in America, a more 
careful or intensive farming as distinguished from the extensive farm- 
ing practised by the producers of corn, wheat and hay. It more nearly 
approximates the system in vogue in Europe, bordering, as it does, on 
gardening. By the old system a farmer planted a field of wheat and 
paid no more attention to it until it was ready to harvest. But when 
beets are planted they require constant and costly attention during 
many months. In the first place, the ground must be much more thor- 
oughly prepared, plowed deeper, and more carefully pulverized than 
for any other crop; then the seeds must be sown with care in drills, 
and when they come up, the plants must be thinned out to give room for 
the beets to grow—work that requires the painful labor of knees and 
back during the long, hot days of June. Weeds must also be kept 
down with perseverance, and cultivation must go on steadily until the 
leaves of the beets are large enough to shade the ground. All this 
costs immense Jabor, and care, and expense, especially if the fields are 
large. The farmer cannot depend on his own family to do all the work, 
but must hire boys, and women, and sometimes men, to help with the 
thinning and weeding. In short, it is a much more scientific method 
of farming than that ordinarily in vogue in this country; it uses the 
land more thoroughly and profitably, and it requires much more busi- 
hess capacity on the part of the farmer. But if it costs more to raise 
beets per acre than wheat or corn, the profits are correspondingly much 
greater, and as soon as the farmer can be made to see this great ad- 
vantage, he is usually more than anxious to take up the work. The 
Bay City factory already mentioned, in common with many other fac- 
tories throughout the country, employs a man whose sole duty it is to 
go through the country and interest the farmers in beet raising, show- 
ing them how the work is done, making contracts with them, and then 
watching the crop the whole season, giving his advice and assistance 
wherever possible. At the time of my visit at Bay City the beets were 
just ready for harvest and the great flat fields of them covered with 
spreading green leaves, furnished an example of farm wealth to be 
equaled in few other places in the country. The sizes of the crops of 
various farmers varied from two or three acres up to 180 acres, all 
planted to beets. Every acre of these splendid farms will yield from 
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12 to 20 tons of beets, and the value per ton is from $4 upward, accord- 
ing to the richness of the beets in sugar. Say that the yield is 15 tons 
per acre and that the farmer receives the minimum of price for his 
product, his income would then be $60 per acre, very much more than 
any other farm crop would yield. 

In order to show what was being done by these farmers, I obtained 
from Prof. C. D. Smith a number of actual instances of profits made in 
raising sugar beets, the year being 1898. 


Yield, | Cost per Receipt | Profits 
Name. Acres. tonsper;acre for) per per 

acre. raising.| acre. acre. 
Reem BEAT ES ite chara) 5s 'arepesarticis aletocainie otaeirarasnictas 4 tumiutas| ater aaioes 24 13.1 $41 25 $64 Pe $23 34 
5.8. Basics 4 17.5 46 30 67 52 21 22 
J.F. Boes 1 18.8 32 02 89 09 57 08 
Thomas Handy ere 16 12 31 63 57 34 25 71 
C. B. Chatfield Sele 13 14.5 38 82 65 25 26 43 
TSR IIHT: RO ate BAe Daete rece nore cde : ria 8 17.5 35 15 66 75 31 60 


With such profits as these, dollar wheat, as one of the Bay City 
farmers expressed it, ‘“‘ain’t no whar’.” It is a good crop of wheat that 
yields a profit of $5 an acre. 


THE BEET AS A FERTILIZING AGENT. 


Nor are the great profits the only advantage which accrues to the 
farmer from beet raising. The thorough working of the soil necessary 
to the production of a good beet crop leaves it in superb condition for 
a crop of wheat or corn during the following year, thus adding a new 
and valuable.element to the system of crop rotation. Moreover, the 
leafy tops and the crowns of the beets, which are cut off, can be fed to 
stock, or left to fertilize the fields, and the pulp which is thrown out 
from the factory after the saccharine juice has been extracted, also 
makes a most valuable cattle food. For the peresent the Bay City fac- 
tories give away this pulp free to the farmers, the idea being to teach 
them its excellence for stock feeding purposes, but in many other 
states it is sold at a good profit. In Germany this pulp is an important 
article of commerce, and not a pound of it goes to waste. It will be 
seen, therefore, that the beet is very thoroughly worked up and saved, 
and that the crop may be made to return to the farm practically as 
much fertility as it takes away. Of no other crop can this be said. In 
shipping sugar from the country no important element of soil fertility 
is lost, sugar being, as Dr. Kedzie expresses it, ‘condensed sunshine, 
wind, and water,” composed wholly of carbon, hydrogen, and oxygen. 
In shipping wheat from the country, on the other hand, the farmer 
ships the very life of the soil—the nitrogenous and phosphatic mat- 
ter. The grain raisers of the United States do not fully appreciate this 
fact as yet, because their land is new and rich; but in Europe, where the 
fertilizer question is of burning importance, the question is given its 
due weight. No less ac complished a student of the sugar question than 
H. W. Wiley, chemist of the Department of Agriculture, calls beet 
growing “the salvation of American agriculture.” 
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THE CASH PROCEEDS TO THE COMMUNITY. 


The greatest difficulty experienced by the farmers in every part of 
the country where the new industry is being inaugurated, is to find 
enough workmen during the busy season to thin and weed the beets. 
In Europe this question is soly ed by the cheap labor of women, and to 
some extent the same class of help is employed in the fields around 
Bay City, women of foreign birth being hired from the cities of Saginaw 
and Bay City. Boys are also largely employed at wages as high as 
$1 a day and dinner. (In Nebraska single families have made $160 
or more a month working in the beet fields.) All this has tended to 
make the poorer classes of the two towns exceedingly prosperous.  In- 
deed, the beet sugar industry is contributing wealth to the Bay City 
region in a manner quite unexampled, except in other neighborhoods 
where the new industry is equally prosperous. This year (1900) the 
three factories will pay in cash for Deets something more than $400,000 
to the farmers within a radius of 25 miles of Bay City. Certain it is 
that the farmers in that part of the State never before saw such a 
cash income as this. 

THE MANUFACTURING PROCESS. 


As soon as the beets are harvested, in September, the factories notify 
the various farmers, and a certain number of loads are brought in every 
day and dumped into the great reserve bins, adjoining the factory. They 
are weighed with great care, and a sample is taken from each load to be 
analyzed, payment being made on the basis of the amount of sugar 
which the beets contain and the percentage of its purity. All this 
requires an extended and intricate system of Jaboratory analysis and 
the most methodical bookkeeping, so that every farmer shall have 
justice done to him. Indeed, the whole process of manufacturing sugar 
from beets is complex and costly. 

I shall not attempt here to give a detailed description of these manu- 
facturing processes ; that w ould require too much space, but in brief 
they consist in first thoroughly cleaning the beets and then in slicing 
them into thin pieces, after. whic h wagm water is employed to dissolve 
out the sugar. The juice thus produeed is clarified with lime, then con- 
centrated, then evaporated, and finally crystallized. In about twelve 
hours from the time that the raw beets enter the factory to be sliced, 
the pure, white-grained sugar comes from the crystallizers ready to be 
barreled for market. In making cane sugar, the factories on the ground 
usually produce only the raw sugar, and this is purchased and refined 
by the great sugar companies of New York and elsewhere. This work 
of refining at a point far distant from the place of production has 
enabled what is known as the “sugar trust” to control in large measure 
the output of fine granulated sugar. But the advent of the beet sugar 
industry, with every factory producing the very best grades of white 
Sugar directly from the beets, may play an important part in placing 
sugar again among those commodities the prices of which are regulated 
solely by the law of supply and demand. The “sugar trust,” there- 
fore, looks with small favor on the new industry. 

A sugar factory requires large quantities of pure limestone for use 
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in clarification, plenty of pure water, and coal for fuel, and the success 
of the factory is governed to a considerable extent by the abundance 
and cheapness of these three requirements. The factories of Michigan 
are very fortunately provided in regard to all of these particulars; 
coal is especially cheap, the mines being located only a few miles from 
the factories. 

In the production of sugar there is a large by-product of molasses, 
some of which is saved and used for further sugar production. Eventu- 
ally, however, all this melasses will be saved, either by mixing it with 
the pulp to make a fine grade of cattle food, or else it will be used for 
producing alcohol, as in Germany. <A factory with a capacity of 750 
tons of beets a day, a little larger than that of the ordinary factory, 
but not so large as some of those in the west, will produce 80 tons of 
pure oranulated sugar daily. 

One feature of the new enterprise is the part which American engi- 
neers and machinists have taken in the work. One would suppose that 
American promoters of such a new industry would have been compelled 
to import all their machinery from Europe, where the business of 
building factories has been long established; but such is not the case. 
Not only has American ingenuity risen to the occasion, but the work 
has been done so well that our machinery is actually more effective than 
that in use in Europe. One factory in Michigan which was originally 
fitted with German machinery has had to be entirely rebuilt, with the 
substitution of American-made machinery at a cost exceeding $200,000. 

One thing, however, the American lacks. He has not yet learned 
how to‘grow seeds of sufficiently high grade for successful beet sugar 
production. Consequent!y, all seed must be imported at considerable 
expense and with great care and caution from France and Germany. 
One of the Bay City factories imports seed in large quantities and sells 
it to farmers who carry its beet growing contracts, thereby assuring 
a production of beets of a high sugar value. But the American farmer 
will net long suffer from this difficulty, because extensive experiments 
are going on in various parts of the country which have for their object 
the production of high-grade seed. 

In spite, however, of the growth of the new industry, it plays as yet 
only a small part in supplyin.- the sugar consumption of the country. 
I was much impressed by a remurk of the owner of the Bay City factory 
which I visited. He said: “Last year we produced about 6,000,000 
pounds of sugar. If we had produced 1,500,00 pounds more, we should 
have been able to supply the sugar requirements of Bay and Saginaw 
counties’—two counties out of a great State. Nothing could better 
show the vast sugar needs of the nation. 
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THE DISCUSSION ON THE. BEET SUGAR INDUSTRY IN MICH- 
IGAN BROUGHT DOWN TO DATE. 


Secretary Bird has invited me to contribute an article on our sugar 
beet industry, bringing the discussion down to the opening of the 
beet sugar campaign of 1901. The subject is so important to our peo- 
ple and the interests involved are so wide reaching, that I have con- 
sented to contribute what I could to the satisfactory solution of this in- 
dustrial question. It seems to me that the fairest way to close this sub- 
ject for the time would be to quote the articles that have been published 
in the public press, and the replies that have appeared in opposition. I 
make no apology therefore for placing these articles in a body before the 
public. A strong effort will be made in the near future by forced com- 
petition, by legislation and other means, to crush a promising industry, 
and the public need to be awake to the danger which threatens them. 


BENEFITS THE FARMER THE MOST. 


[From Detroit Free Press, Oct. 11, 1901.] 


IMPOSSIBLE TO FORM TRUST IN THIS BUSINESS.—GROWER IS THE 
KEYSTONE IN THE SACCHARINE STRUCTURE.—REFINERS 
MAKING DESPERATE EFFORTS TO TOPPLE IT, MAINLY 
BECAUSE MICHIGAN PRODUCT GOES DIRECT 
TO THE CONSUMER. 

ANALYSIS OF BEET SUGAR INDUSTRY, BY PROF. KEDZIE. 

To the Editor of the Free Press: 

Certain industries in Michigan have produced large wealth, of which 
the farmers have received only a small part. Lumbering has made a 
large ciass of millionaires, while the farmer and teamster received 
only ordinary wages. The salt industry has made fortunes for many, 
but the only decided benefit to the farmer was the reduction in the 
price of his salt. The discovery of large deposits of coal will mainly 
benefit speculators who buy options on farms where coal is likely to 
be deveioped and the land owner will get the smallest share. Specula- 
tors bought up the pine lands and capitalists developed the salt in- 
dustry; the salt trust took possession of the market and the coal trust 
bids fair to take the larger share of the profit into its hands and dictate 
prices for the public. Thus the owners of these sources of wealth are 
pushed aside and others reap the profits. It is natural that capital, 
energy and business capacity should receive a large part of the profits, 
and complaint is not made on this account. 
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SUGAR BEETS THE THING. 


But there is one field in which the farmer is in evidence, and from the 
nature of the case must remain there, viz., sugar beets for manufac- 
turing beet sugar. Here the farmer is the first party to consult and 
conciliate. If for any reason he refuses to raise the sugar beet, the 
beet sugar industry comes to a full stop. The farmer commands the 
situation. The result is that a fair division of the profits of this in- 
dustry is made and the farmer receives a proportion that is satisfac- 
tory. Not only is this so, but this is the only industry where his equit- 
able proportion of the profits comes directly into the pockets of the 
farmer in cash. The price does not depend upon quotations in Chi- 
cago, New York or Liverpool, but is determined by conditions at home. 
The sugar produced in our State is of such high quality that it does not 
require refining, but is ready for use just as it comes from the factory. 
In this respect the beet sugar made in Michigan differs from most com- 
mercial sugars. American machinery and skill have brought the pro- 
cess to such perfection that no refining is here required, the sugar 
as it comes from our factories is fit for immediate use—granulated sugar 
of high quality. Raw sugar requiring refining is not made in our State. 
The process is thus removed from any possibility of a monopoly. Any 
farmer can raise the beets and any capitalist can put up a factory for 
making the sugar. Competition is absolutely free on both sides. No 
trust is possible under such conditions; the only trust required is that 
the farmer and manufacturer should trust each other. To class the 
beet sugar industry with the sugar trust is absurd. Take these two 
facts (1) that the American method enables the manufacturer to turn 
out refined sugar, the only kind sent out from our sugar beet factories, 
and (2) beet sugar factories are possible only by the co-operation of the 
farmers in raising the beets, and it is seen that monopoly and trusts 
in the sugar industry are impossible in our State. Farming is free to 
all, and any man can build a factory who has the necessary cash. 


SUGAR REFINING. 


Much of the sugar that comes from abroad needs refining before it 
is fit to be placed on the market. The sugar refiners in eastern cities 
for a time had a monopoly of this business, selling the refined sugar 
at their own price, and thus fixing the price for refining to suit them- 
selves. The fact that the price of “common stock in American Sugar 
Refining Co.,” September 30, was more than 121 is evidence that it is 
a paying concern. Having a monopoly of refined sugar they fixed the 
price for any locality and season. The practice of “putting up the price 
of sugar a cent a pound during the canning season,” and then allow- 
ing it to sink to its normal level when the “canning flurry” passed by 
was an illustration of the tactics of the sugar trust. 

The monopoly of the sugar trust is threatened by the increasing pro- 
duction of granulated beet sugar by the American method, fit for im- 
mediate use as it leaves the factory, and has no need of refining. This 
production of sugar for consumption is a fatal blow to the monopoly of 
the sugar trust. If we can produce in the factory refined sugar in suffi- 
cient quantities to supply our people, the refiners’ occupation is gone! 
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That a natural manufacturing process should thus supplant a grinding | 
monopoly should be a matter of congratulation for our people. 

The sugar trust recognizes the danger, and within the week has an- 
nounced a cut in price of refined sugars to 314 cents a pound in all the 
region where beet sugar competes with the trust sugar. This reduc- 
tion of more than 31 per cent in the price of granulated sugar is sur- 
prising, but it is a blow at an innocent rival, and not a concession to 
the general consumer. Jf the rival is crushed the old prices will be 
again imposed. 


AIMS OF THE SUGAR TRUST. 


The sugar trust has not kept us in doubt about its aim and purpose. 
In its recognized organ, the Sugar Trade Journal, October 3, it says 
in explanation of the reduction of 144 cents a pound on granulated 
sugar: “The notable feature of this movement is that the quotation 
of 314 cents is on a level with the parity of raw beet sugars on the 
present basis, 384 cents for cane centrifugal sugar. In other words it 
would seem that the refined sugar interests of the country feel com- 
pelled to protect their interests to such an extent that the domestic 
beet sugar industry may not make any larger profits on the making 
of refined than would come to them from the manufacture and sale of 

raw sugar. We have always taken the position that the manufacture 
of raw sugar for sale to refiners was the proper and legitimate busi- 
ness of the beet sugar industry of the United States.” 

The beet sugar manufacturers may make raw sugar for the refiners, 
but must not make refined sugar to compete with the trust! A legiti- 
mate and profitable industry must cease at the demand of this monopoly. 
“By what authority doest thou these things, and who gave thee this 
authority?” 

If our people concede to the sugar trust the exclusive right to refine 
sugar and adopt such measures by tariff changes or otheriwse as will 
give the trust the control of raw sugars, then a merciless power has 
seized the public by the throat. 


WHY THE INDUSTRY SHOULD PROSPER. 


1. It is the means by which the people can subyert a huge monopoly. 
2. It is a legitimate industry, brought to a marvelous degree of 
perfection by American skill and ingenuity, and the people have a right 
to its full benefits. 

3. The large amount of capital invested which deserves protection. 
Thirteen sugar factories have been erected in our State at a cost of 
$7,000,000. Next year the number of factories will be increased to 
twenty. There are now growing 60,000 acres of sugar beets in our 
State. 

4. It is the money-getting crop for our farmers. Last year there 
were paid to Michigan farmers $1,500,000 for sugar beets. In Bay county 
in 1900, mortgages on 51 farms were paid off by money received for 
sugar beets. The price of farm lands near sugar factories has in- 
creased by $5 to $10 an acre. 

5. It is a home industry, and the benefits abide with our people. 
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6. It is the natural antagonist of monopoly, and by its very nature 
is incapable of forming a trust of any kind. 
7. It is the only great manufacturing industry in which the farmer 
must secure his share of the profits. 
R. C. KEDZIE. 
Agricultural College, Michigan. 


THE FARMER AND BEET SUGAR. 
[From Free Press Editorial, Oct. 11, 1901.] 


Reduced to its simplest form Prof. Kedzie’s argument in behalf of 
the beet sugar industry which was published in vesterday’s issue of 
the Free Press, is this: The beet sugar industry is an excellent thing for 
the farmers that raise the beets. ' 

This we can readily believe. Whether the industry is likely to prove 
profitable from the standpoint of the public is another matter. 

Prof. Kedzie makes the point that it is impossible to form a trust 
in the beet sugar business; but we hardly think he has maintained his 
thesis. In fact, the entire beet sugar industry thus far has been to all 
intents and purposes in accordance with trust methods. There has been 
practically no competition between the producers of beet sugar and 
the company that controls the business of refining cane sugar. If the 
prices of beet sugar have been shaded slightly in certain districts for 
the benefit of the jobber, the consumer has not profited. He has paid 
as much for his sugar as he would have paid if there had not been a ton 
of sugar beets raised in the United States, and it is vet to be proved 
that the development of the industry is likely to lower the price to the 
consumer. 

There is a wide diversion of expert opinion as to the cost of production. 
It is maintained by some that beet sugar can be manufactured and 
sold for three cents a pound, leaving a reasonable margin of profit. It 
is claimed by others that it cannot be manufactured profitably for less 
than five cents a pound. Whether then the public has anything to gain 
by encouragement of the industry depends on the cost of manufacture. 
It also depends in a way upon the relations of the United States to 
their new possessions. With Hawaii, Porto Rico and the Philippines 
annexed, and Cuba in the way of annexation, the great cane sugar dis- 
tricts of the world belong either actually or prospectively to the United 
States. If the tariff barriers were removed these islands would sup- 
ply sufficient sugar to meet all the wants of the rapidly increasing popu- 
lation of the United States proper. Even if the refining business re- 
mained in the hands of a trust, the price of sugar would be less than 
beet sugar could actually be produced for, including the profit made by 
the refining company. ‘To maintain a tariff then on raw sugar from 
these possessions amounts to a discrimination in favor of one section 
of the country as against another, for the benefit of comparatively few 
persons. 

52 
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The fact that there can be no true trust in the manufacture of beet 
sugar is comparatively unimportant if the beet sugar cannot compete 
with trust refined cane sugar without legislative assistance. 

This is the case of course, from the academic standpoint of the con- 
sumer. From the point of view of the farmer interested in the industry, 
it may be argued, that since he has helped to support a multitude of 
“infant industries” all these years from which he derived no benefit 
whatever, it is no more than fair that he should haye a little protection 
now that he has discovered an infant industry in which the greater 
share of the profits belong to him. The claims of his pet industry are 
certainly as convincing as the claims of a lot of other infant industries, 
and we cannot blame him for demanding a share in the spoil. Certainly 
his interests are entitled to as much consideration as any else’s in- 
terests. We do not include the public in this generalization; because 
where tariffs are tinkered the public is entitled to no consideration at all. 


GIVE BEET SUGAR A FAIR CHANCE. * 


[From Free Press, Oct. 20, 1901.] 


PROF. KEDZIE BELIEVES IT WILL BENEFIT THE COUNTRY.—COMPETI- 
TION WILL COMPEL REDUCTION OF THE PRICE.—MONEY 
SAVED THEREBY WILL AID EVERY OTHER INDUSTRY. 


To the Editor of the Free Press: 

From the editorial in the Free Press of October 11 on the beet sugar 
industry the following extract is made: 

“Prof. Kedzie makes the point that it is impossible to form a trust 
in the beet sugar business; but we hardly think he has maintained his 
thesis. In fact, the entire beet sugar industry thus far has been to all 
intents and purposes in accordance with trust methods. There has been 
practically no competition between the producers of beet sugar and the 
company that controls the business of refining cane sugar. If the prices 
of beet sugar have been shaded slightly in certain districts for the 
benefit of the jobber, the consumer has not profited. He has paid as 
much for his sugar as he would have paid if there had not been a 
ton of sugar beets raised in the United States, and it is yet to be proved 
that the development of the industry is likely to lower the price to 
the consumer.” 

The statement that “the entire beet sugar industry thus far has been, 
to all intents and purposes, in accordance with trust methods,” is passed 
by, becanse it had been shown that monopoly, or a trust, was impossible 
where competition was free and uncontrolled. A trust that includes 
the farmers as a class would be something new and rare. 

“There has been practically no competition between the producers 
of beet sugar and the company that controls the business of refining 
cane sugar.” Yet this very month the sugar trust has announced a 
reduction of more than 31 per cent in the price of refined sugar in 
places where beet sugar comes in competition with its sugar. <A serious 
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competition is thus announced between the producers of these two 
kinds of sugar. Secretary Wilson, in an interview last week said: “The 
operations of the sugar trust in cutting the price of sugar out west, 
where beets are grown, are likely to convince the American people 
that the beet industry is not controlled by the trust. The growth of the 
sugar beet industry ia alarmed the trust.” 


REDUCTION IN PRICE OF SUGAR. 


The editor proceeds to say: “It is yet to be proved that the develop- 
ment of the industry is likely to lower the price to the consumer.” Time 
is a necessary condition for the development of any industry. A hus- 
band at dinner remarked to his wife that he was “disappointed not to 
have fried chicken for dinner. You remember I brought home a basket 
of eggs yesterday.” ‘But it takes time for eggs to hatch into chickens, 
and a longer time for the chickens to grow to the frying size. Have 
patience.” 

The tendency of all manufacturing industries, when sufficient time is 
allowed, is to reduce the price of the product. Thirty years ago Prof. 
Tracy bought some wire nails to use at the college, paying 20 cents a 
pound; they are now sold for four cents. Fifty years ago cotton sheet- 
ing sold for 12% a yard, that now sells for five cents. A box of fric- 
tion matches cost 25 cents; now two cents. In 1854 I bought in Kala- 
mazoo a gallon of kerosene, for which I paid $1.50. With better ma- 
chinery, improved methods, and competition, the price has fallen until 
a better kerosene is now sold for eight cents. This is the history of 
every species of manufacturing when left open to free competition, and 
to some extent even under monopoly. 

Will the sugar industry be an exception to this general law? I have 
seen the price of refined sugar fall from 1834 cents to five cents, till the 
trust took hold of it, and the price is now six cents in Lansing. What 
will be the influence of beet sugar on prices in the near future? The 
industry is yet in its early infancy. Ten years ago there were two 
factories in Nebraska, and three in California, or five factories in our 
land. Three years ago one factory was erected in Bay City. The next 
year factories were built in Alma, Caro, Rochester, Holland and Ben- 
ton Harbor, and this year thirteen factories will be in operation. Is it 
reasonable to expect that this infant industry in three years shall so 
compete with the giant sugar trust as to compel the general reduction 
in price of commercial sugars? Give the eggs time to hatch, and the 
chickens to grow. If left to the natural laws of manufacturing indus- 
tries I feel confident that within five years refined sugar will be sold 
in our groceries for five cents a pound. The ineyétable competition of 
factory with factory and of all the factories with the sugar trust will 
compel a marked reduction in price. 


INCIDENTAL BENEFITS. 


The incidental, though less obvious, benefits of the sugar beet indus- 
try are not to be overlooked. While the price of products is on the de- 
scending scale, the price of labor in our country and age is on the ascend- 
ing seale. The one costly, and ever increasing thing in price in our land, 
is ‘human toil. Fifty years ago the usual wages for the common laborer 
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was 50 cents a day, except in time of harvest. I once heard the Sir 
Oracle of our village lay down the law to a group of laborers in these 
words: “Fifty cents a day is fair pay for a man who works from sun 
tosun. If a young man earns 50 cents a day and salts it down, he will be 
a rich man before he dies.” The crowd gave general assent to these 
words of wisdom. But the price of labor soon began to rise, and for 
forty years has gone upward until it has become impossible to hire a 
man to work from sun to sun for 50 cents. In 1849 gold was discovered 
in California, and men poured into the mines from all parts of the 
country in such numbers that a golden stream began to flow back from 
the golden shores of the Pacific, and the addition of this precious metal 
gave a marked increase to the volume and stability of our circulating 
medium. Sound money may be called the arterial blood of our indus- 
trial system. The increase of our circulating medium gaye such an im- 
petus to every industry, cheapening products yet enhancing the price 
of labor, that we would shudder to be thrust back into the industrial 
and social conditions of fifty years ago. 

If the introduction of the $80,000,000 mined in California since 1849 
has done so much for our people. what will be the result, on the same 
lines, of retaining $100,000,000 yearly in our county in further building 
up our industries and increasing the wages of every class of our workers? 

The reduction of one cent a pound in the price of sugar is a blessed 
boon to our people. But the retention of $100,000,000 a year in our 
country, through its incidental benefit, is more significant still. It is 
not merely the saving of so much money, but it is the increase of manu- 
facturing capital, and this, poured in good part, into the pockets of 
those who most need this working capital. This we hope to see accom- 
plished through the sugar beet industry. It is not a mere question of a 
cent a pound; it a question of building up and expanding every legiti- 
mate industry in our country. For this we ask the sympathy and sup- 
port of the intelligent public. 

R. C. KEDZIE. 

Agricultural College, Michigan. 


CUBA, BEET SUGAR AND THE FPARMER: 


There is one phase of the beet sugar question, which Prof. Kedzie 
overlooked in the very able argument he presented to the readers of 
the Free Press, Sunday, a phase which relates to the vitally important 
matter of the annexation of Cuba. In discussing the benefits to be 
derived from the manufacture of beet sugar in this country, he says: 

“The reduction of one cent a pound in the price of sugar is a blessed 
boon to our people. But the retention of $100,000,000 a year in our coun- 
try, through its incidental benefit, is more significant still. It is not 
-merely the saving of so much money, but it is the increase of manu- 
facturing capital, and this, poured in good part, into the pockets of those 
who most need this working capital. This we hope to see accomplished 
through the sugar beet industry.” 
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This is undoubtedly true but there is Cuba to be considered. That 
annexation is the natural destiny of the island is so obvious that we 
need not discuss it; that the annexation of Cuba would be of tremendous 
importance to the United States is also too plain to warrant a detailed 
relation of the advantages. The opposition within the United States 
to the annexation of Cuba comes chiefly from the tobacco and the beet 
sugar interests. They cannot be blamed for considering their own 
welfare, but the fact remains, nevertheless. 

We think that on the whole Cuba is worth more to the United States 
than the building up of a beet sugar industry. Cuba can raise a suffi- 
cient quantity of cane to manufacture nearly all the sugar the country 
will consume for many years. The Cuban cane sugar can be sold at a 
profit cheaper that the beet sugar can be manufactured in the United 
States. It is a serious question whether it would not be more profit- 
able to the country in the end to allow Cuba to manufacture the sugar 
while the American farmer devoted his energies to other forms of 
agriculture. 

Prof. Kedzie does not agree with us that the cost of sugar to the con- 
sumer is not likely to be cheapened by the development of the beet 
sugar industry, and calls attention to the reduction in the price of nails, 
cotton sheeting, matches, oil, etc., during the last twenty-five years. 
But this cheapening has all been due to the profection of labor-saving 
machinery, and it is doubtful whether there can be great advance in 
the way of further cheapening the cost of manufacturing beet sugar. 
The great item of expense is labor, hand labor that cannot be cheapened 
or made more effective except to the detriment of the community. The 
HWeets cannot be weeded or thinned by machinery. 

Then, too, the interest on the money invested in the plant is bound 
to continue, even though the machinery can be operated only three or 
four mouths in the year. The normal element of deterioration will 
not be changed greatly. If any great cheapening is effected in the 
manufacture of beet sugar, it seems to us that the farmer and his 
employes will be the chief sutferers. The company will pay the farmer 
less for beets. The farmer in turn will be compelled to employ cheaper 
labor, and the benefits may be far less apparent ten years hence than 
they are today. At present the farmer is the principal beneficiary of 
the beet sugar industry; but even if Cuba is not annexed it is economic- 
ally improbable that he will long remain the chief beneficiary. 

At the same time we have no disposition to discourage the industry. 
We desire only to call attention to the fact that there are other interests 
and other elements to be considered.—Free Press, Oct. 22, 1901. 
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THE ANNEXATION OF CUBA, 


I was not unmindful of the perplexing problems thrust upon us by 

the annexation of our island possessions, present and possible. We 
catch our breath in apprehension when we consider the political and 

social tangle in the Sandwich Islands, small as they are, we look with 
doubt and misgiving upon Porto Rico, a cold sweat breaks out when 
we turn our eyes to the Philippines and think of the 9,000,000 savages 
on our hands that we must civilize and finally take into full citizenship, 
asking them to help govern our country—a veritable “old man of the 
sea” that we cannot shake off and dare not let go! If with the wide 
rolling waves of the Pacific we could wash our hands clean of the whole 
motley crew! Then think of the 9,000,000 blacks and mixed races at the 
south whose political and social management is straining the bonds of 
constitutional construction almost to the breaking point, and ask our- 
selves whether we want, in addition to all these perplexing problems to 
take on our hands the vet more incongruous millions of Cuba—a people 
alien in race, foreign in language and without the national instincts that 
dominate our people. 

We have accomplished great results and have changed the map of 
the world in three years. Let us pause in our swift course, catch up 
with ourselves, and take our bearings in the swift moving tide of na- 
tions. Let Cuba, full of plots and intrigues and without ‘the cohesion 
of a uniform race, have time to heal her dissensions, educate her peo- 


ple, and unite her discordant and belligerent tribes into a homogeneous 


political system before she is welcomed into the sisterhood of American 
states. Let her remain for a decade a probationer before she seeks ad- 
mittance. 

More than this, at the very outset of our conflict with Spain we gave 
the world our solemn pledge that we would not annex Cuba. If we break 
our word and annex “the gem of the Antilles,” how will the nations of 
Europe treat such manifestation of bad faith? How about Germany, 
envious of our marvelous growth and looking with sullen disdain upon 
our Monroe doctrine? 


THE COMMBEPRCIAL PROBLEM. 


In addition to these considerations, a great commercial problem con- 


fronts us. Leaving out of account the states bordering on the Mediter- - 


ranean (excluded from this industry by climatic conditions), the whole 
of central Europe from the Atlantic to the Black Sea, is deeply inter- 
ested in the beet sugar industry. With all these nations a foreign mar- 
ket for beet sugar Is a question of first importance, and they will not 
tamely accept their exclusion from the best market in the world. If by 
annexing Cuba and pouring into that tropical island American ma- 
chinery, skill and capital, we forestall the sugar market of America, 
we shall thereby give the nations of central Europe a common rallying 
point to concentrate their scattered forces against our people to cripple 
our commerce. 
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REDUCTION OF TARIFF ON RAW SUGAR. 


Here lies the greatest danger to this industry. The sugar trusts ap- 
preciate the fact that the surest way to destroy the beet sugar industry 
at this state of development is to remove the tariff on raw sugar, or at 
least, to lower the excise to such a rate as will prevent successful com- 
petition. The efforts of the trusts will be directed to securing action by 
Congress which will prove unfriendly if not destructive to this new in- 
dustry. The leader of the trusts outlined a plan of this kind, and very 
recently said “Congress will give us the tariff we want.’ Suppose con- 
gress reduces the tariff on Cuban sugar, what have we gained? De- 
stroyed a great industry to build up a business rival in a people foreign 
to us, anda stranger to our civilization—to stab our child to succor a 
foundling! 

But this would not close the incident. Under the “favored nation” 
clause of our treaties France, Germany, Austria and Russia would de- 
mand the same concessions and we must reduce our tariff to the same 
degree as in the case of Cuba, and the final outcome would be the 
slaughter of the sugar industry in our country and its transfer to foreign 
lands. 

The question brought down to its simplest terms is this.. Shall Ger- 
mans, Cubans and others have control of sugar production for Amer- 
icans, pocketing the profits? or shall Uncle Sam do this business ‘on 
his own hook?” Watch the next Congress for an answer. 


THE COMPARATIVE VALUE OF CANE AND BEET SUGAR. 


{From The Michigan Farmer, Noy. 2, 1901.] 


The inquiry is often made, by person and by letter, about the relative 
value of cane and beet sugar, and whether beet sugar can be used for 
the same purposes as cane sugar. The following letter from a lead-_ 
ing citizen of Sanilac county is a fair sample of such inquiries which I 
desire to answer through your widely circulated paper and thus answer 
the question once for all: 


Prof. Kk. C. Kedzie, Agricultural College, Michigan: 

Recently 1 have met several persons who claim that beet sugar is not 
as good as cane sugar, that it will not keep fruit when used in can- 
ning, ete. 

Can I presume upon your kindness to give me a positive statement 
touching this matter? 

This “Thumb” of. Michigan is going wild on this sugar beet question. 
I apprehend that we owe much to you and M. A. C. for the development 
of the resources of our State in this direction. M. A. C. is not on trial 
any longer. She has proved her worth—her success is assured. 

HENRY OLDFIELD. 
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There is only one answer to these questions. CANE SUGAR AND 
BEET SUGAR ARE THE SAME. It is not a question of similarity, but 
of identity. Chemists, the world over, are agreed as to the identity of 
cane and beet sugar, and all statements of difference in properties—of 
inferiority or superiority in these sugars—are made either in ignorance 
or for deception. We sometimes say “as like as two peas;” but no two 
peas are exactly alike; such comparison does not hold on this subjeet, for 
it is not a question of likeness but of identity. 

The suspicion was aroused by the sugar trust that beet sugar was 
inferior to cane sugar, and this suspicion has been carefully nourished 
by the sugar trust, and the statement has been so often repeated that 
many folks have believed it. What are the facts? For the last three 
years the people of the northern states have used beet sugar almost 
exclusively. Look at the world’s sugar production in 1898. We were at 
war with Spain and little sugar was produced in Cuba and Porto Rico, 
and less still was exported. None was obtained from the Philippine 
Islands; the sugar from the Sandwich Islands was required for our 
people on the Pacific Coast; Louisiana could not make enough sugar to 
supply herself and the Gulf States. Where could we get enough sugar 
to supply the millions of tons required for the world’s consumption if 
we depended on sugar from the cane alone? The supply of sugar from 
sugar cane,has been insufficient to fill and replenish the world’s sugar 
bowl, and for three years past we have been in large measure cut off 
from that source. If it had not been for the beet sugar of Europe the 
world would have gone hungry. Beet sugar at this very time furnishes 
two-thirds of the world’s supply. The supply of refined sugar for our 
own use for three years past has consisted very largely of beet sugar 
from Germany and France. 


SHIPLOADS OF BEET SUGAR. 


When Prof. F. 8S. Kedzie returned from Germany.in December, 1898, 
he took passage at Hamburg on the large freight steamer Pennsylvania, 
and her entire cargo (19,000 tons) consisted of raw beet sugar from Ger- 
many for the sugar refineries in New York. This was only one shipload 
of raw sugar, and cargo after cargo was brought from the same source 
and for like purpose, viz., to be refined by the sugar trust and then sold 
for “pure cane sugar.” Did the sugar trust ever inform us that they 
were selling beet sugar, and that their vaunted cane sugar was in large 
part only refined beet sugar? I trow not. And these are the parties 
who are warning us about the inferior qualities of beet sugar and the 
superiority of cane sugar! 

Why such deception? Because the American manufacturers have 
brought the process to such perfection that they turn out from their 
factories refined sugar, and nothing but refined sugar, requiring no 
aid from the sugar refiners of New York. If this superior process 
comes into general use “Othello’s occupation is gone” in this country, 
and our own factories will furnish our people with pure sugar “fresh 
from the mint;” and the sugar trust, with its peculiar methods, may 
retire from the scene. ‘‘Hence these tears!” 

R. C. KEDZIE. 

Agricultural College, Oct. 26, 1901. 
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